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• of Ethyl Gasoline 






M OST regular gasoline has hysterica 

when you cal] on it for extra work. 
It literally blows up — wastes its power in 
harmful knock. But Ethyl GziSitlitJt delivers 
power wick a smoothly increasing pressure 
that makes your car run at its best. 

JuH-t recently a group of engineers played 
detective on gasoline. Through thick quartz 
glass windows they snooped into its private 
Hie. With special high-speed cameras a they 
took photographs of the actual combustion 



of motor fuels. 

Look at the pictures below. On the left, a 
typical photograph of the antics of ordinary 
gasoline in a modern high compression en- 
gine. Compare It with the picture on the 
right. There’s Ethyl Gasoline burning 
smootlilyj steadily — producing than power 
and kss wasteful, harmful heat. 

Behind your wheel you feel tills differ- 
ence. Ethyl Gasoline gives you the utmost 
performance of your car aver every inch 
that you drive. It protects your motor 
from wcar-and-tear, from the waste of 
excessive choking In starting, and overheat- 
ing on long runs. Ethyl 
Gasoline Corporation, 

New York Citv. 
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Slow-motion movies of gasoline combustion 
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What is Bi-Acoustic Radio? 




A simple technical explanation of this 
marvelous new RCA Victor Radio 
that gives 2 more octaves of music 






i V few weds ajeo. HC'A Victor in- 
trod uccd its ktest,. newest liidhj 
, , . the Bi-Acouitic. Thousands 
upon thousand* wlm have hieird it, 
trinfVel, This new r:i 1 1 i- > I iri s Bomc- 
thiug others have always Jacked* 
IiVIluI is It? 

[ L ':i the radio lluit mitts two full 
octaves of music (m mounting in the 
full orchestra to ■£tH« cstra musical 
tones) . . . Lu short, it is Hi- 
icoualio,” 1 W( use the word 

WooiL-itii:” linrausn Ilns ritclm iir-fi- 
1‘ftSfrnL'i ]l Ircmnridiiijs advance in 
tin; petFertion nf tone c|icnlit.V, 
fidelity and frequency range* all of 
which lire acoustical proporlieH, 
We use till? prolix “t5i"‘ (tneymbal 
for twofold h for in thi* new circuit 
there is twice tin- range, twice the 
rcHcrve power, twice the tone 
quality. 

Marked by d jVe-ip Feat if ret 

Nine sensational advancement* 
make Bi-Acoustic Tone puSsul.i[e- 
SpcctfjcalJy* tile ir.v Hi- Acoustic 
radio incorporate* the Frdlow-inip 
features' ■(]'■ "‘IS" Amplification 
incruiiftcd fidelity* pre-vent* ampli- 
fier "overspill," '!2) Autumn tie 
Tone Compensation incJ-eus*e**uiJi- 
bifity, removes metallic hsmluim 
of sound at FoW Volume level*. |!l j 
Dual AuLiuitiilin Volume Control 
T^tiuiT* Poise between stations, 
hi ilcF* volume at the level you want 
— always. (4} Extended Muxirol 
Range make* possible the repro- 
duction or (wri iiddiliriTiiil ..vrtiivi?*, 
as shown in the above scale chart. 
You hear full, true notes you have 
never really heard before — iiinnn 
notes, piccolo noFex, xaxn-phone 
motes. (5) 1 one Kq □nlwcre pre- 
vent r-jifci-i ucE "brioim-' 1, ($} An Im- 
proved Loud Sinker brings final 
I'ujjriiditi’l jnn sGII closer to the 
original performance. (7) New 



RCA Victor 
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Tj'jie Rfld.iotri.Fri* improve operat- 
ing efficiency- (tt) The new " Hack* 
ground" Noise £nUp|jrf.xxnr- m 
New Cabinetry, splendid in ap- 
j.iL'EiiuticL-, provides a tuple baffle 
nmi for 1 1n- iTruLtiuIl iif LEih. l lilicst 
tone ui radm. 
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You are likely to think of tlie tele- 
pkciDfl from your individual point 
of view, as a convenience, at a 
necessity, as ei means of transmit- 
ting to others your own thoughts 
and desires. 

But your telephone is of equal 
importance to tlmse who wish to 
get in touch with you. Bight now as you 
are reading, someone, somewhere, may be 
calling you. It may be merely a friendly 
greeting , * * or news of importance to 
change the course of your life. 

"Have dinner with us tomorrow." . * * 
The greater part of social goings and com- 
ings are maintained by telephone. "Come 
quicklyl You are needed.” . „ „ In crises 
and emergencies the telephone ts in- 
dispensable. "That contract is entirely 
satisfactory.” . . ♦ Wheels of industry- 



move in direct response to messages received 
by telephone. 

In a moment your telephone may ring. 
It may be a cull from across the street, 
across the continent, across the sea. As you 
receive ttiis message, of vital importance or 
mere daily detail, you share in the benefits 
of the great chain of communication which 
links up the activities of the world. 
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EloSraifip — wooden puppy makes effective . . . IQJL1 

drawings — adding depth to framed . [131 

|J rjU«— enensiun. drill ffCihi pit'6 93? 



P5L 
LfliM 
EJLS. 
_!L5 1 
N H.-. 
_52Jl 
_ifl± 
Ml 
-t5i 



Insulation — sug aesied thicknesaea lor anrilv :ik run id? 
EBBEEjaii M Stlinijs fur the model maker's laihn l'i-1 
MoLct, EJectrjc— swing hi j ai m, am fuapua utility . .101 
■Nickel-xuting — wathout electricity 
Fauci: HariJiiw — scjIt cm hhhjkiHL 



itetriEoratili 



vised En 



IfctlLne leeks i n 



Si 



~nm 



£S_ 



ci '.'eiA — impTovisec trom copper 

Saws and Sawir.g— c.it-a-T wheel saws metal nui.-lriy 

Soon — -a reuse cup dispenses apan naate 

Soldering 

bsttlo proven I s rapid cboLIng oj iron 
tqp I for THdiator lubes 
TiaiiafcQrmera-— you can design and buiLd 
Vibration — cciL springs prelect rtnaitive Cevic 
EM 



Wallb 



ird— Cr«tW 



Jgaum 




ccb bbHTiJ itHinst the celling 
for, Fftuippeij win 



■IlHi allot Lichi 



15SJ 

Ifiin 

1923 



FitlJhg Pen 

double-line. from cardboard box . . . . . 221 

gLass cutter nsed as 9 FIT 

SiwdnS? — rreck fitLer mode from ’iiHH 

Sawj rind Savring — Hat-irotn guide on ripsaw 314 

Scraper— keeps snow from blOCkHtg door in winter . 359 

Ship Models Sovereign cf ihc Seas. Rgrt H ohj; 

Shoes — shelf bracket holds wet shoes over hot-air rCfj- 

aJ.cc _ aoh 



2212 



_4fU 



_1M 



_asa 



_as2 



5 HP 
221 



■ 1033 



SHOP MOTES 

Airplar-e^spring tail skid a iibatifuted for shp:k coed on. 
Autonobi.es, Repairing 

portable setup for grinding brake drums without 

„ MBriM them . , HJZ3 

silencing brak o-lgvcr rattle with rubber nod 1Q15 

Babbitt J^aMk lueet-mes^l m in: [L . = ~7T? imPTOvea . .11 1 3 
— gun Enr applying M!r.|Vi'.i:iil I fnIT 

ICtl 
101^ 



jMi 



512 

mu 



substitute Ecr 

attached to r.cerle filters 

gasoline ■■•■■■• 

a i'-'t-— F-at etv latch lor itock gates 
iitl WwifHi-ri. — iniTfAM mjgmf afflH 

tjQli reft.— dLiig mciCw >i.i In i 

II and!*— all-purpose, mijde From leather ami strap iron JPIP 
Jlaist — improviseO Irom l ranumujiioii lips Itirt'e speeds 1023 
Insulation — auigeateil tlsiclinEijjea lor ainUvi-ir: njr!t I-3S t 

11 

?|upp(iTta utility . .ttlts 

_LM1 

MhiKjil.thLn.if brnal-i 

Plating — huw tu produce a steel-gray plate dh 
Keamer — making worn rFam’tr cut to sue ^ 



nmf in?! 

oss. IDES 
TW 



ma 
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i n- 1 4 
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POPULAR MECHANICS ADVERTISING SECTION 






oA 




he 



most 

set 



useful 

of books In the world! 



I N these trying times* facts 
are perhaps more thflrt 
ever essentia! to the needs of 
men, ’women and children— 
in business,, at home, in gov- 
ernment , in school. 

You can get facts by asking 
the right person, if you can 
,.iid the right person 

You eon get them by searching 
diligently through a thousand 
books. by [LsneiTiblin^ rm(J "digest, 
ing" n confusion uf tens of l.lm'.i-- 
"finds of words. 

Or you can get them from the 
latest Fourteenth Fdition of the 
new BntEtnnica, 

In its 54 volumes is a com.pl etc 
record of human knowledge. A few 
seconds bring you to facts that 
swer any conceivable question 



of human inttceit— k buiinm> 
finance, taxes, child cere, literature, 
science, 51K]rt5, EarL^n-mg. etC-,vft, 

3*500 Noted Authorities 

FtiT lHcTTrum*, the tiguj Britannic a ij 
lint im "uuthDiieii’' referenef iuotJi. 
If im know yju can .ifl pend upon iLt 
i njiurnia ii-un, becaaxc Ike liri L i j ti nica 
Curriei Lfts CxfjRtiettee and JinniuE- 
edfi* ef 3vSW sj the uwrfd's E*uiifig 
dlithtritia. 

The list of contributors to the 
Britannica Is the honor roll of 
world leadership. From. Chief Jus- 
tice Hughes to Ramsay MacDon- 
ald, from Sir Wilfred Grenfell! to 
Bertrand Russell, from Pershing to 
Walter S. Gifford — they are all on 
the hat of Britaimica contributors. 

Buy Now and Save Dollars 

Marc than JJ.Sfiu.O-OU was spent 
sort assembling, the 3&.CK)G/JDU 



Words cjf Information in the Bri- 
tannka, Mm-ethan 5500,000 went 
loprepare the 15.000 Illustrations 
and 500 maps, many in color. Ip 
the Britannica and no where #lse 
you can buy all this, at hl Uis 
usually low price, 

How tone the present low price 
can be continued, in the face of 
present conditions, we don’t 
fcnuw- Shrewd 3nm invest at once. 

*5 Down and *5 a Month 

If it is not convenient to pay 
tJi*h in full, take ndtnntqte 
of out easy payment plan. As 
little as $5 down and $5 a 
month for n Few months will 
bring the new Brit-annlea to 
your home for immediate use 
and enjoyment. Mail cuun»n 
today for full detail*. 



SEND TODAY FOR FREE BOOKLET — MAIL THE COUPON NOW 



Q rfin D. Young 

4H Economics, politics and 
nee . , . correct informa- 
■ fegurdmg them i essen* 
. , , , the new Britannica 

.eta these needs.” 

alter Dill Scott, Fra infant 

lieLLeve there is not d 

better central source of 
Authoritative information,” 



Ssnd »U- 
pan today fur 
newfree boah - 

lot. Without 
Cfustor obliga- 
tion you will 

receive a new booklet that 
lists the Rritsmiiffl's 

famous contributors, 
describes its contents* 
shows sample- pages*. 




ENCYCLOPAEDIA BRITANNICA, INC. 

342 Madison. Avenue* -Now Yurk City 

J-P.M.-M-J 

Plcnar mid me. by return mail , without obiicatiaii, 
y u,.r new tUuiifiLed u..i?kki *ll], tuluf plaint. ,■:„] 
mniH from the l-ntrs-t Bribiiimica, tOBEthcr with low 
ivitfrnnw re^resenejna a saving of many doLlu.rs. 






Address . . 

City..-. -Si^te,..- 



RTlCII trj-FEiH.iy (a- frricrriknrs jit-coso mention Pfipaft*!' .Vf’rJlnpIp? 
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POPULAR MECHANICS ADVERTISING SECTION 




High School 
Course In 
Two Years! 



You Want to Earn Big Money! 

AnjTwiwillM Intadrficd gMwnm tain l!«df inn- 

MtlO'fc bilt Sic TOM prepared for Pie Job ahead at you? 

Dr> Sou rneanuTC up to thi standard tlsal uisutws success? 

mure tnponsiHe position iif sixty txiuuatKiji | 5 
fleteMary, To- write £ sensible blUinimsTetter, to prepare 
estundiefl, In figure ^oat and Ip compute ilstererf yrin 
Idusthave a ccnalll amount of prepsir aiinn, A‘L Ibia yon 
must be able to dp before you wt|] cam pxcoimtam^ 

Mnny busitiesa bounce bine tin men wbnsn ceneral ftnow- 
ledge :s nut eqiifij to a tufffcsctuKd LMciim. Why? EJecarjBft 
bis hijMini-HH Tn-fuiRf^ to Lnrtlcn ii-neJE Tvdb men viiluj are 
i)orrerUrom.pri-raDtLgn,by(lis]a4;kofclc[sieQ[arjed si cation. 

Cm You Qualify for a Better Position 

a.bJaTt wbfTeby^u cun. We Can giyeywi a Cum. 

pjria ^t simplified hiBh ccbool-ctiuTTs in ( wo yeam, hLvIijk 

T™* M ttui eaBentLflJa tliatfcixTT. (bo i buiidati or ci f practical 
bininess. It will prepare you to htiid your urn where 
w*npe(itr*n is keen andeiaciins:. Do not doubt y^ir nMi. 
ty^ imt make up ymir mud to ft and mu will hchjoi hn*e 

iuu^^WcAffpoiT! triDB 1,0,1 ^ bjK 

trt 1 « stow rm, how to Aec on the tuad to success. 

Te a i? Lrlal< ' wmkLpg hour. Write today, 

ft was you notbiiifl but a stamp. 

American School 

tJtpt H*3I? A™. am| 58tb St r Chicago 



American School 
D*pb 0-S(? Drciiil Are* and 58th Si_. Chictfn 
bend me to I litfotmatian on the object Chedtrd and how 
you Will help pic W1D ciLZ LILAC'S, 

++< , Architect 

...... Build mg ConErtttar 

,. . , AiitoimobLle Ho jineer 
»■ t ».AutamQblJIe Hennirm^Ti 
.... Civil Engineer 

...^Srujctuial Engineer 
■ §■ + ■§ BunlTi^.q Manijier 
....Cere. Public Accountant 

Bril Accountant and Auditor 

.... Bon^l mper 

Draftsman and Dead Rnef 
. -Electrical Engineer 
•r, . .Electric Light Hz I'Dwef 
— . -General Education 
. . . . v ix’jii lotial Guidance 



■ , . . Burinusn Law 

». ..Lawyer 

+, . .Machine Shop Practice 

■ ■ ■ ■ Irleirhnn icflJ Juigin-c^r 
+ 4 1 .Shop buperiiitoiideiit 
....Bmpi-ojiisient Miinager 
...rbieam Engineer 

-,+. , Fnrcmansji ip 
. . - , Sanitary Engineer 
...-Suryemr (& Mapping^ 

■ • . . Te eph.tne F.nfii n cut 
.rr.TclfgrajiJi EijuJimenr 

::::wSi^«S 1,dU4tc 

. .- -Undecided 



Ndme . . . 

Address 



TF| JL, T ■ ■ r 1 11 " ; i - 8 y. 

vrmi\ u>rf/ULjp jlJe tne fitortiinn /'■opw.tor AfecJnmiu-s 



If 



OPPORTUNITIES 

FOR MEN OF AI L ACES 

K - Y X5-S- tew*™ PRACTICAL 
ELECTRICI 1’Y by its, own 
distinctive method of 

"Leant by Doing 

No previous preparation or electrical | f 
knowledge necessary. Every step is 
guided by expert instructors. Indi- 
vidual attention. 

Day and evening ela&ges open all vear 

Start any day. 

SPECIAL COURSES IN 
auto MECHANICS AND AUTO 
ELECTRICITY 

Write for FREE Booklets. 

Visito rs Welcome, 

New \ ork Electrical School 

Estaifclwhed 1^2 44 Wat IT Ih St. N. Y. 



m 



R d I rt* i£ fl F rn b! h &r |J 1 1 de» 

Trad yncrirH mil i r. r .J - i i x ^ -^rl 

-1ST I- Ml Jriirt, (roii bull ini .ir by V. 

K'Jn.kuJ'-r >_r u. iL'_ S u h *: c-« wnb rl5C 
iwsiwrap rr.^cb Ftrauf^f i blli y _Tirn:B.A^ 
rccnplFl* muw nq sauproyExi Ainrricsa 
J i 1 1 - J 1 1 -*j i !.}■ InKfni^iuujIly kanu-ii p-p-o: InS'niC 9 
Lwr. JSL lIIupLitj! ,- riM ar|£b ^UQrd aiL’-imna 
15 '£ felnn althn-iit U h . r.j f^LS. 

ScLd Ok DeUlf Full prist, V v|l t^id C. O. D. 

S. J. JORGENSEN 

T^-I TTiirilimc Jbjiltiinf i. ll W^htngtn 



loopp ^ y ™^ 

0 U r fa ra.o i m T| '-m w c u ilji PnuKcy f^ui» 

^“™,7 ass 



uim, *JPIU c IIMW, MEthusl. Inert |,y 
fliiptw^l t'liiiHry Ta.iuuM the i*^id 
uver. FAF.k lliuiB, (eih D'l nimm 
Sirr^N flf yO'IT Jr*, 

miy. aNiLunoj | FaulEry J Oi-Litut*i. I 

Ihpc. 411-0. WMbbvr.iVD.c: * j 



TO SELL! 



S1VP SEING 

A FAILURE 

. '1 n™* oorte&J ornureci'liLl iu|iwir.to duM-v «• •nl-irs+iiim 

tn ’■ I : ' Kite '-III e-j n. 01_; 1 1 : p" ind 
t , I h Oli mmon Bj; itatleJn Si:lLlllg' , [tli H LL U'.p; far Jlrftrt (iiiitu 

KtoeL^oici^lf*liL* TnUal * l! '» H » wjBtl * | v nepK. W-ioi, si wf 




YOUR WAY 

toSUCCESS/ 



DON'T Dopy — learn to onraiWATE 

«!». 2* J *«. *So .M il | | . Jifl iif ^ W. 

jm-.lr 4 . * 1 , 1 ^. 

RAVt BURNS SCHOOL, H- Jt, 101(131, Cl,„hnd, Oti» 





POPULAR MECHANICS ADVERTISING SECTION 



7A 



Fromuled- when others 



were fired! 



The Story of LaSalle Student Shaw 




LASALLE ! 

EXTENSION UNIVERSITY 



"3 h^TC flicir-i- In i.-,! prnminEL-il TTvIce. 
lin'd sum i-.a-rv tin 1 Mlk' I' ^ ‘Li i*.' T 
AC L ll U lo L il n [ — u | J, [«|,,n' stHTHl 

Tinit-s eiL-mef. Tlit f unirt di-n.*. 
Firl ::ll I 1 r IT Ikll.l nil L t'l'i'jL f4l r 1 ,i Nil 1 1<’ . 
3 u-mulJ Ik- luokcDi i'.'f it f'.'l i rluht 

IHITV," 



BIGGER PAY FOR YOU- 

thru LaSaf/e Spart-Tm? JYammg 



LASALLE EXTENSION UNIVERSITY 

Dept. IJM-ilA 

Please tell iyio I.isw ( enri d.ikr- fvl] ai|va n tAjtfi— 
riidLLmivi' — i>F []i« C'pjHirLiiDilicj. in l ho liuiurinHi 
I 4inik ■ iio. kinir belli'*, Add %cnd iUrjnif yuur f r ■ : 

tii.i: k li: I i=i| k 1 Ilii I hftliJ. 



C Btimtiw 

Mp ra. AncLnllt 

□ Tn.jT.ki 

Mtnijmicnt 

Q TVffkdf-rn 

bulei-ini □ n#-l iJp 
Hi PripeT Sll It klkkcli 1 '* 
Tr-ninJin* 

P EE.i id-wa j N I si irixi 
MutUlctliiitil 

C Indn. trial 

Aliinaermt-ii.l 
P I3 l K [m.t 

AilCiuj. :pnr >■ 

□ Expert 

Jkiiili n ir 
P Knn-iiv? bpe n kin# 

Ntuau .... .. 



Railway 

A r-riaiia.l i.ppc 
] lu.- i n-ri-H 
Cn , rf»[Mndfnfii 

IVfndhinil 

.MjJNJl,Ll-.itLjit 



, 1 V| 

J,l_. It. IkuTTi: 

□ € irmiiairrei.i 

Law 
p Office 

fll-li mi gc nlrtl E 

□ C!Il:liii IJnHTr^ 

Mik.kikpjekticiki 

□ DltllkkM* 

Q Fore mil n* hj(i 



A'l'Jr’vS . 
PcflltJull . 



nee tlic War J dime been tnwik- 
liOLjk-r fLt t tS a Wi-rk. .Mnir.le.1. with 
eirai- IhlI flirt, [ fu li ml | % im r d« j envy 
incinlUi in Twiiitr’ enitt meet. I wsi 

idEtper-ntc! 



"[.air vrlnrcr ulv ■Mr-ir-n h if (I dirt r"e a 
l.nSille nd nn lltdlker Accou at |n -s — 
Sltnwinfl Ilii ■ v I im:l,t kLinIt hi ' p-.k re 
time for ttku |eb ahead, 1 Env-cstf. 

Jli il. aikid L-I.rrjltod Juniiai)' JJ. JTiipt 
In timet I ••■r — 



' ' L UlIiIl-ii I v. urtlerH i-iTf ihrGUfth to 

ml ilhe fnree. I ■wacclm-d seven men 
In 3 d y idt- |!:li I il li li t fli -1 L Ilu l>:|..L H i M 1 

-n i traYc. T(i i'n i he i.fllce l-my t-in[hnl 
■UC'i 'ill'J I wns 'JlLIt.' My IkLilfE t;:illl 
ILk J tuJlLKPfL-d lei i it (1.1 III- J'runl U lii'.e, 



Ss*? ' 



l\#^ 



Tlial’a a fltfu-jf eif what bpnrc-tiine study 
ha* don? fnr just otic ma ri . There a re lliuu - 
sands of others like who fuuad 

ibcniwlvra throng It LnSuElc. Noh— Imw 

ilbiiUt kuUrfdf't Da you wills l a I see ( t-csr pogi- 
|J Lhl L li IIlI I kl |. r ] NT |UI V 7 

You csiis. win them, ctcn today, if yiiu 
can d« the work. LaSalle experts will xhiiw 
yint how, peesonallv guide ysni «U'ji by 
kL«|i lo fcuoroHtt. Simply murli oil the cou- 
pon the field you arc interested in, and wq 
will send y leu IK KM, a salnahlr bmiklct 
about it, telling of opportunities open to 
you. No oi'snt or iilkii^iii Lori — anil idial you 
(I Eid uut may put you cm the road to sue- 
cess acid iiuundLi] iiidepnideni'e* 

Hi? ikpporl unity that la open today— 
right HOlt^iiiay not hi: Leri! I o morrow. 
Doti + t pul i t ieJT — hi 1 1 reach for yunrpennil, 
fill out h and mail today. 



TFlit'dl Wrltftoji to arlcori i^urr* pTrnjue mcmiiait Pnpulnr .IT r.i -1 ?! reTiirrFr 



8A 



POPULAR MECHANICS ADVERTISING SECTION 



MAKE YOUR OWN 



PROSPERITY 




Other DOBE TRAINED MEN 

hive done it in ‘Every Line or 

MANUFACTURING 
and BUILDING 



fiioriil (lit CriiijjH'nn fur my FAY liAlbTNO PLAN Anl ’'Tim 
ONLY MAN WHO IIA& A CHANCE”— The Vital Fasti for 
ifeyV limfi wlutp ti;m l-n work f > :■ r a living. Lesrlt hi.™ y(ni rsn 
quietly inJ mini ly timparo y-iiunrff lit hi.'itji'- for nay of hutnJi «.\l:i 
of GOOD FAY jrjOM through Dr rifting — Die faepuiatLaii nf alS 
jifoapsHi ami tliturpri L s. Learn. Fioiv LhmiHii iii|h of utliurs havu 

do wilt. Itwyou. toe, can mako youe own tatter time*— be 
mors oert.iiii or employment — flrtoiE wanes — a bright and happy 
Euturi. 1 — through prepnriM ion i=i Lhnif Li ns. 

Learn at Heme From An Engineer 

Fur mors Ihbn JO yenu. in good times and bnd, I have hcLpcil 
Timfl Into OOOI? PATINO I'OSlTfON^U tilled iupertlHsiHlsnta. 
Foremen, E-.iiylncerr. etc., In- ■u.inlrg them In Urirnoi. If rafting 
n.r-iii:. Bn.iii ju,jr und the open demr to the ]t]>T JQMKm huIhlLrie. 

Engmeet'.liff .Lint frirlirrj I ! nrl lis-n 'I he Uftiurrui <il the w Of lit 

tlepBInld on thr JJniEtsnian. i'h*t'n tlm kJiid ot ( >1’ 1 1 v> I IT U S IT Y 1 
udt* yo*i. (( too limn [I ip r ill :*h — 1 1 , 'nj life HfoUliled IwcallHt uf 
arnhll pay. ur no job Hi nil — If your future looks- MmS — lNYtMTl- 
OATEI Find sue whui jnauj ehiuiau ora t> a TRAINED dmI w nn 
ijiirr.ih:?Hi iron. SColf Ills cuupon. I u||] wild sou ;».;i VITAL 
MEHSAQ^tJ ht g,nec. 

Act Now! It Costs Nothing to Get the Facts 

Mailing the eouptin will not ubtignte you :n tav way, yet it 
may lri> the Turning imlai in mus Itfe, taml It Htoriw for A LL THE 
FACT*. tneltullniH my nfler ni n. prnf-Msloii.il [.’iniftemaii'a outfit 
and rsri ml mi one tirlji niitl] yivn ms nil apt mi n I** TING Ji'Jlt. Kii 
aiifouiim ■n til mill on You to irrfv yuo In any Audit ecn*l 

your i:.iii:s acd ail druid and. dir.Ju fox yivur&eli:. liut DO IT KDiV! 




tmE 

UMLyJ 1 

rt*5* 



i BOTH 

I FREE 

| _ iTMHi 



ENGINEER DOBE, 1901 Law re nee Avenue. |]<- p r. |9, ChicHgo. 

Rend ms partleulnrn nr ypur Tin re* tnlhltif and ths npprwtLuiltfw 
to whicli DrjitSug Lends. in.eLjilir_s ihc twn cthiuitivM ot vital fUeta. 



N ii -iiu . .j.,.i.-... P . r . n -,p rF .,^ l 



A'l'lrt-M-. 



catr... ... JJtL ...,6t*to 









HfIM 

iPfDtWCOUPSE-l 

/.tjyous C&BXXtii 

uicK rfodiote 

Cnrnjort IrdtruCtof -df Chice-go- Acedeny •oFFins Arls 
Art Director for ArocMcd Mlten" Newfpeotr Svnd itMe 
CrrsTer of iladi □ Com! ti Ihd-AdetntiJrti-sS Peter Pe-atlhc 
tie Inp^ — Juit Syppasin'* - V*un-g Upetaita — Otto Wilt - tbt 
THIS PORTFOLIO ■CONTAINS— Twenty Lenonn— H ub* 
died* of Dritnhgn— Tills Vaj At| M.y fetish — New to 
Dr** funny Pspezi —Comic Slripi — ftelty Glrli — ehi, 
HOW end WHERE to MARKET YOUR DRAWINGS 



PHOTOENGRAVING 





flip Furnish f^raL ud mr:r ,U UtllA 

alt Imr^p pfc*>!i tufnTics aarn :-3 a p 1 rU raJb Lup-d. Ipu 
hc.1 uratl VThm P'**4 lb* eMIfM f*i S4A Wl^llbh 

■ £•'■'-! 1 1 'J rj.H’rdiz 1 . b'jriz r u ^r!h Lfai 'ii.JipciLl Jura 

il^id sc «-?ri Tar :L"«n ±- jt :if uliry RizLu Euicmncf -arfira 
[TmLiar app-ratimtiM uwlijr llUJ J-'iJ t£|»r ligMurp T.r * rp 
rRCCin- IL Hhi iU'ji If P pala.- adprtulLi -Jo* ru^ri rpj b| l\t 
FTWFU vt UhLJi jey gM<| ff^T *! V IrtniLg *rd! 


A r. j irr psj.:p t 

piuiL itdif 

u B bp 3D inrap 
Nr I1IH 


a K-!iy Itp >^1 yjwnM -TilAkV^ »Sub wu EE^Ii«vd *» 

b u i p-zzi9u L iud u n £ejuiu Teu mil ui ba EUjjfibRd la uj 

■ wfcT tf wnMflf. 

A-ji an ScbCnil zt Pfaild-EgfriTtEy, &ai | [Z^Aurara, BCuacnn 


i i 


HUMAN FIGURE 

Abli»T in rrartrwr Ihm Vnnpn li«n wn IwHWf lh*a fcnf niWf 
Ricd k4 irl writ. ±:i-|lr.s iJri*"n4 Inn kl hLo rtAniLui. 
KRtppin lErl feCL iClIkrKl. L'JT JEW «■*.* t 

FIGURE DRAWING FROM LIFE 

h* k Hfld -.-.ilJifr.3 rnrl l i.nl nJ.n*i Etnk nTinlri.'. t.ri» L. .J . 

Sh*? F'ini>n fc pr 7 wiil.-i* r L**rhrr 1 - - ■ bc p-trai 

ttihzissb. H 

F. |. DRAKE A ta, IWItAtrs 
1 91 Wa, Jvti :h ia s n t) kd. Chltagd, Elf. 

*a*AAAA ^ 


| RADIO— TELEVISION -TALKING PICTURES 1 

n 1 mm r^rjaH') PUT bn ect tn to alar nay mb la Humid emlrwef- 1 
* Ins. Alt UMhnloal^ lamijelS jirepft™ 'jiulwitlrertlonnl Dr. Ijeo f 
f r, i'‘itlKTO[ Etri'iln/' yintton pleture lltrn* Anil uhj- 1 

1 lector help yuu, TUB qnldJlWt. tnsrt way to get a his pay]DlK 1 

OEFORGT’S THAI N IN C. tan ter St, ChlHit, HU 


IH 


1 irruLcr OHunuhidea fiow In ad vert in qe* 
r TI 1 ll Lenm eu>nlv :ind rinluiJ r la Mors Licm:. l-"j oo- 
,1 1 H ii-t-jJ wurti No isxt books. Did Mtobliulnd 

£ liUs'Ti 

f! iTrlLa Put-Dadi Sehtol al AdvcrtfLfnj 

LliiaH he nt. J»a. 3(101 Mkh, Au*.. Chle*na 






JiAKE youRj 

^yjOL-jr^ 






* 9 . 95 ! 



Erpcrt Y id Lin Maker tuml-dir? 

CTerythirr iientnl — CtiiiilileAn 

r Kit. MalieH a Violin 'worth 
1300. SucrtM«rmln, Wiito— 
FllEE CIRCULAR. 



When Idriffjtir pfcri^ir numticrn Papulftr .VccfttlHfCd 



C. C. FRASER, bis Stark, Sb B 1>ib 

UUDvriurTTuu 



\ Mich, 






POPULAR MECHANICS ADVERTISING SECTION 



3A 




THIS COUPON CAN 



SOLVE THE 



MENACING 



PROBLEM OF < JU 



1933 FOR 



IF YOU'RE WORRIED ABOUT YOUR JOB, MONEY, 
GETTING AHEAD — FOLLOW THE EXAMPLE OF OTHERS 
WHO WORRIED, TOO, AND ARE NOW BUSINESS LEADERS 
BECAUSE THEY MARKED AND MAILED THIS COUPON 



TFfirsn itrr(rnf,i tn nditfrtfJCr* ifFtfliC HJCItfion Pflpn ?n r ITCcJj QiHPF 



* 



-J 



• - 



POPULAR HKC1IANICS ADVERTISING SECTION 






^SPURHUHS 



MAKING W 



PAT ENT 

Your ideas 

Small Ideas May Have large 
Commercial Possibilities 

If you h dins lf> ronliao profits from your inmnfion, 
you qiub.1i [irotoa iL vith a U" , iS, Govcnimen t PaiciK , 

OUwiubc jrou may liml lluvl All J-'OUf i irut' ull'S Ittbrir hftvi. l*< n 
W, bvuHiiHi' it- often bn.U|*ii* Mine other taventnrs. fire- it «r lane 

i*, tii* *4 out htftB. i r you Have an j dija, take stops 

TO GET A PATENT AT OtfDfcM ir lin-t i* t» ibK 
my FlrtEE BOOK [i tel]? yc: [ m sample, plain liUjRiiifiy Jii^c 
wb&'t you dp, how yua muut proceed. in order to ^rcure 

Patent protection. 

I Serve You in Secrecy 

Wiu can Mtimunkate with mo in perfect confidence. Any 
ilrnwinsHi at el* Iww nr klt*rn yeti Bend me wilt bi; Legit hi Atii'iipt, 

mpf:], flpTlpTflflF t'll l- :, til it me aCLTI+dblc Otlly tO lllllhljTLStrL ItiFni' 

br-xis of m y HtaU. 1 Jib.™ eerwl Inventor^ loco. ted in e^ety «ime 
ju IhO Llliioii. My wvicc in p-tohi^i: , cnrniul, efficient. Your 
I . r : - 1 step — tlm mo™ yon kIii-ili I tlinbu to due — is to HEM 1> THE 

coupon fob jiy — — 

I'KEli UOOli. 



FREE 

Book shows how 



CLARENCE A. O BRIEN 

Registered Patent Attorney 

WA SHINGTDN, D.C. 



ARTHT* EARN MORE 

Thiuhgii Lit “raininjr you may fad t.he way to 
a incam*. Many juaccsaaful students *f 

the Federal Btlicol ai Hj’j&tmting are now 
ft&tn.e.i' Xruia SESCO to |60OO a jmnr «sd ffii.aj 
are mahing bvhq min. I'lirojcL tbn federal 
more llttti Ally f&JUuUi arliats— ir-akiau 

LLj; EIICJIUJI* lliw ill n-uLya* |.; i K _v . rj 1^1 1 w i J dull i ng 

EEircii. Xn year sp&zc time it luma you may 
leira tliadr malliodi of 1U ultra tiny, Cartoon- 
tat, Letter Lay, Forte? Bciel|pii!n ri WltLfljJW Cord 
IKu strati iij; , etq, 

to "mint M your art tiJaat through Fed* 
Emt Training. , Hu mi 119 ynur name aye. 0 ■: •: at« - 
t:an and addion and we ..ill Rend 
our Bij-flt. "A Hr>.‘tS tu, Bijge? 
Thinci,” and Vocational Art Te|t 
Without uKi g-UUm. 

FEDERAL SCHOOL of 
ILLUSTRATING 
12152 FedecaS 

M i ri ill'.lpliI in, t 1 [hi i ranefloia 



“Record of 
Invention" 

enrr [ I y 11 ij a t 
r rt^E. jMCdMUy I will 
M-ml you tai.i valuable 
HhiCO r-il liT ] n V r ILlbi 1 a 
bliinh. abs 'IhLi'ly I'LlEE. 
J c may luLiv you I ■■ |in ■ v . : 
yiiii r i 10 yCUlf I ■ 1 > e- »- 
Lina Lilt? on. 



[ : l:tivi 1 0 i' A- O'Hrit'D, Hi-tiBLurud Puti'cit Atturnaj-, 

]9-Il, -tJamii KitlLdiTig., 
lA.i >ti LniXn>n , il. CL 

P]«M**end Iddyatar (rut binfa/ ' How to Obtain a Patent,'" 
nnd imur 1 ' Itacnrd of Ioviintirjh'" rorlii witlwyt nay cunt 
«r is'ijisiLli ":i on my part. 



Nai'jio. 



Aitctfi,. 



(■ Mppn T4 HT-*- Writ* *r prlttl pleLnlyA 



liYifiii writing ta advertiser a i-httae mc-Hfidit Povithtr JITfrh«HiMfl 



Learn Public 
Speaking 

Attuunr — In kihlto Ume- Lin-mlr-ulcaji day. 

"Miff. Hljhi/' r.ii'i p*|(.tvri!d«t^, 
WFf ■■•'■fsr. (S7>'ia(!i aalllLp !-p 

rr " 

IhUpR-TM AMBAltCN thdTITIfre. Da n t n-.n 
:i noi M.<:hlEJ n Avruui, chlcaxa. ' 



BY OUR PRBFlT-SHARIhtn PLAN 

OUR GRADUATES SUCCEED 

Data C/ rtirf In vH. plifJffl.lk i£BTHd ID L Tir? lOlIl W| « - WU ■ii> 
mwi s;?i ■T , -1 it yrti. AKfhdf lr. 'WUrcruJn. c-te : 1LD.X4 Pik 
Lrh: fitx. Day cr DLftl cLuhi. Clhil cr nr I La far Kiln: DDOIl 

oSahHi vf WatohrnnVinE. Uni. 11QI. 1SSL Sink £=.. W Hfli 



MAKE MORE MONEY IN— 



PHOTOGRAPHY 



jtf 1 [■:i. | -ir a nr — 1 1 * *.• inilri^j b-LuiiiiTcq, 11 11 11 1 rjTM j.li f 

MTcr blip, irtwa (TileHr now In ihc- udiitr £.r vau? 

■ Lnrli 1 : 1 ; 1 r iL 1. rT rniL. I:,imi. iirurlii'jl, _ . I ■ r.- 1 I .'. .i - 
. I ililn ■ m I n j I. r , qii^n 1 1 umi . T 1 r r ■•■'.•vr.iS 

OfirnKura and iteirUlIGM. wlin likDilk bl-HMiel atr.-riJ* 



aj.n rin.r; ini' in ihit raniplrrrly mjiipr-ril imm:' 



|v rNodlw, Or.lv hafK-yniidr ir-MHInc afrtrtet Ifali ad- 
Full vr I I«rrs tiaxti YiiU rain v.liiln 

J I-" nun-. I lil . r ! . I it r - ’ n ; irrvirn wh.'n n'lnl 1 ‘hhI. 

■tNF.W YORK IKSTITUTF. OF PI lOTtWXB A PXIV. 
_ Drpt. tSM. H|_WriTj3Kl St., ptyy TOrfe. 

Jf™ Vorb I irf Pfiol^RiicihY, 

J.*J I', XI nL f r Tlppr. I"! 1 F. 1, h"rw 

T(tl Inn, withmif ml £.r uU.iU.liee hGVF I KllY Etim » Flltkp fllp- 
u^tht-u^ SEND 1T(EE ACKyKLtT. LYo nil. fiiii.m wal i :J1J 

G Ei.Ul J'txFiiDflEiiEiXa; |CnnnA»reia.i. 'WeRM. T^Txait] end H»wn 

\injuilnK. 

□ Miniun. Picrm* i'lMiorii'Hp'litf ilid I'raiKLinn. 

-i HUE ■ i i i n . i rl | ■ - r ■ s 

Add rt« . 






POPULAR MECHANICS ADVERTISING SECTION 



1LA 







v/* 



WIN FAME^FORTIjNE. 

RADIO^ 

IJm't ipend TDUf lITe slaving In fcimt dull, hupdeM fftbf Den't he 

-m Milica tu wftTlt fOf a mem lift or flft u -week. L*l me *hnw yau how to 
jHik A MONEY Id EtAlJKJ-THE FA3TS&TT-CROWINC, ftlGcisr FIELD 
ON FkAJEl'rJl — wlme oppartuuLtlD# urc niC"V Cor tLhe truiutsl flAAn B 

JOBS LEADING TO SALARIES 

OF $50 A WEEK AMD UP I " 

Jf+) ufr Designer. IntpKtot Lind T ctrtr — □.■ HaclLo ud ID 

ScnrJcc and In^rallarlon wr.rk - a* 0 -p.L-ra tW (<t M AoMjicr of u. Brood c sarin 4 
Station — as W Irulesa Uimriitor ub d. Stup or Air pi .111 a. ArSoiMlil llupriMlvr- 
tlun Operator — HL'NDKEtM Oi OFiN>RTL’hirJES foe fwlnsnida, 
well-paid lutiit! 



Ten Weeks of Shop Training 

AT COYNE IN CHICAGO 



You are trained in ail branches of 
Kadis at Coyne— In t& eliortt 
plniilsLiiit wedks — by actual work 
on actual Radio, TalevUion and 
Sound Equipment, No useless 
theory. Wo give you the prac- 
tical training you'D need. 

AH Practical 
Work at Coyne 

Coyne is MOT a Correspondence 
School. We don't Coach you from 
bookiu Wa train you on a great 
outlay of Radio. Television Mid 
Sound equipment — on scores ol 
modem Radio Receiver*, huge 
Broad casting equipment, the very 
latest .Television apparatus, Talk’ 
ing PiotUrO and Sound Reproduc- 
tion equipment, Code equipment, 
etc. Team don't peed advanced 



education or previous eicperience, 
We nive you — right here In the 
Coyne Shops— the actual prac- 
tice and experience you'll need. 

TELEVISION 

I* Now Here 

Aad TELEVISION ia El ready hurt?" Swn 
there'll be * (Soman ri. f r» T T EJOIifiA lNDS ol 
TELE VISION EX PE EtTS! Ttw rann wta 
U-artul TcU viai'jii NOW i-n:'i ban U tMl 

tuuiiro in tbw [rat new lietit. Ot In on 
tihe- Krou.iul-ll.tor ol thin amazing bow 
KgUL-li 'Jevelujiiutntl Lvnrn TelevlaLob at 
COYNF. bn, tan vary latent, c*w«t T*le- 
vitiioD equipment. 

Talking Pictures 

A Great Field 

Talking Pluturcn wJ Public Ad- 
d«aa ayrtenu offer poldun upper- 
tUHltlM h> tin? TnaLnird. ftidifl ms a. 

Here in a grcnE Daw litiis of lindL-n 
t hat I:h» jus-L HlLurU-iL hi [taw I Fjt- 
para NOW !■>: UiH-an marvekmi op- 



[inri.uiiitical Learn Radio Round warSc 
be Ijn^nOpOa net uni Talking Picture 
uhl Sound kcprndmEina tqdgaiaL 

COYNE 

I* It Years Old! 

You fict Free Employment Help tu 
Jpnft P* you H y*. Ami iE >D5i need, part- 
time work while at jtthv»1 lu help pajr 
ex|Htti5t» wv'IJ rfo-dlr -du oil tra can to gut 
it tof yod if you win le.lt uj. your nrot?- 
Ecmn. tlDj-nc la JiJ ycara aid' Coyne 
trolnrac l* «4h-i 1- piuwn buytibil ill 
dnubL. Yob car. Jind ant rvr rythiriF: nh- 
wJmtlJ free.. Just Mall Coupon Tor 
My JllJi Flm Book, tdllnt all alia ut 
febfl— ralurlt* — upiwrluaLlLuu. Mail, 
■coujxjis itwl 



H. C. LEWIS, Pm Want 

Radio Division, Cojn-c Electrical School 

SM S.FmMih St., Oept. 9t2-3H,Oiitatia r it 

Dw Mr, Levti! 

Send ran vihit Bid Fw# Radio Boob ud 
«|] details til yiiur Special Offer, 



H - t ^ Radio Diviriod Wvun*t* «w 



Coyne Electrical School 

50C 3, Paulina St., Dept, 92-3 H t Chicago, 111, 



N OTTtC 

Address 

City. Stolf: 



Tt r feen- vMting to aJferliJerj fucufioH Fepular JlecJiaitic-Y 
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filin' FIX AMY MAKE OF 




SIX BIG AUTO 
BOOKS “SB™ 

ora n.FTum’al: whc-llwtr yrru want 
l>> qualify qj Bunyfc ois-ftcr, juw 
i'ft|:mif expert or merely midi to 
know ln'iw U, l;«Tb y«u Ottit tfllf 
100 % i: flic rent-, loni *i ihenn 
hwiltH — they are Beal to yen tw 
fre-e exuruimtlflii, Thu luand 
iifw ^diliim tia-s- L-m-il prcpnrcill 
hy n liugrs fl.Tiy.ni America 1 # 
Brente-st automotive cnjtineera. 
Anybody wbn tinnM trill iinnnr-nnif ih#m, ior Chin iirunt Muk> 
mdrllii eucrcScipeiJki -.i a vHmaMa {Bid mine of vnlJiiblD Jdch. 
To. he- r.il'.ntic.ip: nl tli li nri-r noir; find I:. thg wurmn for FR FIC 
***mlhu.llun. You. tlon't pay »h “ ‘ 

Viwini-tr i„ cuy ni-iji ti.ljifl luili-gm 
ymi decide Lu keep the brinks, J-jjI, 
toll ns ini wont to mo lb era nn<J 
the lull jcL of D iTT'Mi volume*, Juat 
on tli ft persi, Trill lui sunt tn you! 

Hrutl them, Ionic th*m nver bud 
jiPiji'.! (ft. lour own fcvtlf friction chat- 
inn - l:it-r jlI imiii, Trilled T MIL Will find 

Ln then, may anv*you in fipfinsiv# 

reiu.li. i* liuilr jfuii 14 u iiftttcr Job. 



H- M-emiy. you ilDD'b oULlEUt-e 



Aviufjon Motorg 
Free WhiidljnR 
Synchra-Meih 
Outlioji rd lUolftrv 
M Dtorcynle; 

X rrcton 

AH Fully Covered 



Very Latest Edition 

Jmntniie hiwifa *Ji(rh ftre Rn ^ rir #.i-ory reign If Tleiit 1131 <0 
itncfl T.UInp a^f Tir „. w i:mrtjftilnn .lei MIb. H-rnini 1 wall Irani- irn 
; Ll Vi tli* minute >Vn iiiiro else e-in you kpI m-. riiui:iii>ic 

^p.Ty.Hinm ihlbTitmtlon. rjrw * mil Him ilnllira *f nnHzrm 



lun-ft r-CublKl L1M to 1)1 in j-mu till; Jll'Wt .iiitiMirlLiitlvL UiKPhe iin Win 

null Icct ei-i.r niilillHlicif. J-: wlOn-iily interested Ui Mien III any 

■nr±'/ Win Helmut rli*f* bonk* puli||«bdd liy the morld s liireeid Jiu-lrt 
Ilshat# ni Techiilcnt tyddlwHua <cst. iSfit with acanelcfi nlL n.{n 
tbc 11 orhJ. 

Can Yon Fix it? 

Cill TO'I P-'id I MIL ' ■ I :L i V ' ' 111 dlf- 

JcreuLlnL', 1 fun rou Mil '■hIiI'h- 

niy ,r In st-er-jlnel fun i-nu reset 
T 1 ,m 1 MCStt.*n yiwj tiiityi: jr rimer 
tin eoElr# troiitilB without fiiiem- 
IriE 1 .’ rliihemiir.' t'lm ynu ir.ilL 
the -t-'LPrnp -iif iltiiL itt It? Ceu. 
you .);.s| I’ hT Jtllll H-fllllr tFUTlMllU- 

Ion, eiiElH. itu,r tinJe,. mij-r! 

These Boohs Tell H*W 

lint le-11 yini Iww t-o do e-ov "nil 
uirrr luito jdb r.Eht, the Srbt f.iire. 




‘rrirlru: ilhiftriirn. 
■ iTe ■ ■ 1 1 



6 Bis Volumes 

■NCLRrfy fl.Mfi passs. imer iCM -.lluitrutiDTist 

If irilkLpJTlflllt 0 1 l_L r C «*. DC 1.UBC eilltlOII Wltb {El 
li| mi ir.^. fmin, 1'n.Ktj for Lltdoyi' ill#.. 11 nil* wjimett reci-me-tnrei-a 
COllMt. ir hml. MffHl imly Ji.tlO n.l4«r IIP liuJ-H, cbqli is.llrt u Jnn-lilh 

until jpftclj.1 jtherLKiiir pr.ee, Sdi.^o, id iinld. 

AYm?'i Consulting Membership FREE! 

I'rl 1 '# 11 1 ' if ronFAililnff nimihi'i-p- -of in! ill - 1 11 -■ I ■ ■ 1 1 . it Amcrlepin Tori- 
nlenl WireletT on iw pi'tlomntlvE prshlem lor on# y#?r ultlvniii 
iPhurE'fti II yn : J mill] on jpon l.-ii. H?Jliii«^ly. 



SEND NO MONEY 



Amcrlc-aei TkNuIcpP Sw-iufj, Dejrtr A-9lf. m 

I'fmrl \tp. n e RRtEi zic.i U 

LTi Lcni'i. IlllitaU p 

E ■nrirld ||hr (j* B*r: 1. 1| r ^mrij urn 1*1 iTnlirrr- rdil inp, ill JHIUT IU- . IX e“-'= 1 1 C ■ 

bmM* b«:!- kar "t J ifF*K>r I ■— IM 1 fcr_ r«"" r*wr» .MNrry ■ 

cti i r c-w- fuly and nilf iii-nnfhr nr*;;« , n I ben *«■ .♦■D**** IJ 

a ID Atipi j i 3 !i<a than, la *■ h h rp r j m-tb Br r ^| r>» JZ .rjl ^ ■■■! 
rtaiy Ski >W »r iubi L mill! iha a ■ ■■ I prifr -"I at'j m r^*^J 1 *»* ■ 

id Irrl-rl- ln*a P MM'il'ltx nanb^sliTi nrldEiiQ jd Lfev Ancr-vta ■ 

«L'.hI 5ni*iy. 5*1*1 I c i irJ rr: !■ «dif Jta. p 

Name L j 

brree-t . . 11 

CLry pfaffl 1 

F. m phi. 1 , lt 1 a Nun nr . r rp _.. . ... |] 

Ftsl |p tii vur '.a AdJniu ... ■ 

Tha rtiipcfi nude Iv flllad act I ■ r«i?l. If ar* ^npJc^TBd *nls -ji a u 

bcirr -lEF^aiiiliic y-sir v c-rh. q 



Play Hawaiian Guitar 
like ftie Hawaiians/ 



On If 4 feiic-tiana n ■»r-J ir n ■/ : n pr thui fMi^lnitlnB irntru- 

rui-r L. (Jut rutlvc llDwaimri iTiiiructuM twiih y-iiii Eu 
master th*m qiii-Tjily . J'k’Mun.'F bHvp tiaw. Evifry 
th: nu explained eleorli'- 



■all Hb-tir 
U'tl Ihr Soar 

***F 



PliP In 

A I i -r r i-iib 

*m/ m-rctciia jrxu 
hat ni.-iiukA rhrird* 

ttfj M^l» DF'^|!«i 

Drc-rlinla iii>.a-=iL hi 
■ E^!* naaded. 



:*r 

uk 

- Pf 

Atnl- 



tn*y 

Kvph iT yaa-dan'4 krrtw 
firm, ini'llivri 
£■* h!f icslnlnj Ickkihi 
a _| J ebar aiciur«v nal* 
IL CHi« “.-i Irarn quirjiy. 



GIVEN 

HAWAIIAN 



f>i ** t ni*y 
ti'hen ye>u frtrftiJ 

A tWH-l tbned 

GUITAR 




Cirrrtne 



l#RIT r AT flHC#. f.T^LTTtUhriylr 

a 'U -anp Lcrrra. a c«u lira avnaryihiq 
cd —in. A ps^crar^ will d n AC T 1 



QTtli-H 

CUURSL5 



_ Cbte and 
PUyirit OhHK— 
Value fia to (id 

i Vi? ■fxir-s j-rwrprt inp mfbU’ad 



I '?Bnpr llnj=-, VMIIn Tlplt, Tmi OuiMP. UlAlt. 
| bjnln iih uu-ln IjlpJ*. .in l ...□ irvIrucL'in-. 



FIHST HAWAIIAN COMStAVAYAnV il EUIIC, rrm. 
9-lh n r.nr . w-.i ; lA-nrrh n Mp. Pil ft. 543 HitTdiI, N.T. 



.A c c r--- L. d r... . . 

Anrw 



?% 



rnpandi<nti .S'-- A+uV /rojffp riu- 
rA - M*nb*w VdCiDA-ii 1 JA>ar .'-Li uJ v 



«f fir £d*la «/ 



ELECTIt H I I ¥ 

HAD I O IVEMIIlVii 

TILIlVISM)\ AITOMttHlLI^ 



Ke WluST THUnlrw i^ijuipjiuniE AiiywIiHi-ij h(. itIws inrjmjTrt 

Methi'idn at I'riM.irii lTrslTucthm. Wretrlp Arc anA -Diy-ABrlylcne 
tVfldlB*. A PriLflln WliiililUL JVHHfT 1'UiMS. Tf*WfoflA«fl. MWota 
C!ir«r».V.irs. liut-lerles- AtiL’in'ib.lvj. lludle.. Tclevtelim ;r,ml Siiumt 
Hjse#f>tUwO[,rt. f REP A n L pa R AT e A DV W4 R K AT GO a p RAV. 

WrllT Ptf IhfaWMlM. M.nl^-hf 

ffllLIMlN | lit T Ultl ftl. MHMM. mill win T.--. - . , CITY 



MECHANICAL DENTTSTKY 



Earn Big Monsy — StB^dy W»k 

■prepur*- :i"w Air Tinwpcrlty. l.er.ra 
EUs mnniry-m ■ k Ir J! JiUylPAsA In :1 
f#-# in Ihlfl-^RtiKST, 

(II.1I1.S I . -JJLU" tniTIL'iirE MUt-Pf- 
in New York. |s»r nr£»DiiinA -iwi- 
lilmkB. Eli a l>cAiand. t'riFtle-il 
TVilnlP*. [ti in v-ul uiil liatructhm. 

wtHp hO# 1+»1 p*i iruhri 1 #«i miMiiii. 

ktvr TDflK SC IIOdL OF MEt^HAHICJU. DUrilTItV 

JJ #..i 3m eu.kl JjJ 






VOICE 



Improvement Glinranteed 

TVe h-uild, HtTeiijrlbu:i the vocal orflAiia— ma 

pniiA Ai ppiiiiQ inunnn— Uni L-j- Cl. inJiiinuiildL If flOIjrd inrj 
Klunnbt-1 ly -P ai^nJ ImraM . , , uid itrtiilUil.e- 

viircrdH r ** eo- IniproT* i-Tiy mnrlnfE cn - rp^-kinsE 

t l Taa-s Jrtiji a . U 1 r i I P w- n fl** P*J v-alr* booV -wrrl (r«, 

.-■r|| V> III pun ■■■il rwi« lUTri Lid TlIiT* N U |-*-CrA- 

Lcr* irr i lu PMl*F 11 P*^ni anlcn iicud U- nirmL. 

FE.DFECT VOICK lUFTItUTT, Kntbll-SP 

{□& Hi. Miuhitnn Ay... hiiliaco- 



, Pif Y.I EC nnu’c Menlr«JQ=l!Se4tW.0per- I 
ILJtimiPN VaudETille Aa. 
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VtAAS 

or m il. I 



MiTint-r-glftrC^ineily | 

%Miipi r Ubkft-'jp dcHvJr. 
i Uibcc Frt.fi 
T.S.P»ni3»l>a-C-r*J3 B. T r ChlCHf 

HowTo Secure A 

Government Position 

Vi-'h y viirpji aJMTLit ftrlAisi, It? rilTi. Iiafit [1 mwl Train 
n.:.TT rcT i Ucivemm i-nt- ](Rj to the future-’ ] nenjneml 
hmU-Hfa {u-fliSy w-: i rli, trivet, cyirL fftT. OppnW i'hl- 
recu 13 1" .in lie? mu ■iii.-lri > .l h.-i: u"r- - l^ailwar 
l^arft] filrrk. Pnttorr. c f Leri. City Mall CJirrkr. 

ItUial ChtHit — Ar UNp rem ret lute any blimr 
(J .wniuill |C.[| Vfiij wg;nL. \ Ui# Cl flr-tTeraTy Et- 

AtfiJhtr tit Civil Ri-P'. hr* f DenmUfhJLi hr £ T*va- 

E3nve IicLtii-iI i In H‘i i'.l J . 

m._u- eu r u ’ l v a u-p« ci I ki 1 1 h t*ru. itv/a c, i n c JC~ 

IP W FUDA !-:iha ejicii find buw t ir*n-linlp 

^ati Kiat- i-.nE. Hend tom pun f-nr j-niii ropy TOLJA ^ j i ^- nlTinff 



A- ft, Fittmte. cirii PuppitiTiRirt. 

PATTERSON SCIPORV. HI Wliiifit Bldig .. Pafh*#l*l-, K. V. 

E'Lem-fl- Mini me. TtlthoUtnWlFAtliui, j nur IrtWhOAl! -Hoirtn Steurna 
t3n-V«|UMdn[ E'-rflEi.’lL.-' 

Xg-me — - ’ " ■ ■ 

A ll l!lri*MJb ,,, rasnrpp- * I. i. i. ■ ■ ■ ■ r r »■■••■■■ ■' '»■■■■’ “ 
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[ Wild *l« loody ifldiil Fri£> curl Let sol, u beW- 
ni — ipt ni Ipmnn, NHiCllt^irV -Hgl** rn aijn 
5 li» r til Id, blit 1 Ui'liitfd Lljfc-V 

aii vi-r rflcar axqjw, 



TPir Ill^ltlJ V.rlr w.* lulLr 1 1 ml du.ll. 
My li 1 l:i:| t h ! i i : i : 3 Til h "i:i|!»'r l 

CwrtMl 01 »:l LUlEUkpJlF. C WEi* EilmOdL 
1 1 c niK> m c i ■ ib^wU 



Olii: day f Jt-A'.l hffTv II JinwEy '.v.iiit :i 
laHikiR.-r ihiciiiL r by li :i rni nr; di-i n| »• 
Ehjoiixh iht ■ ^ch»1 3 J"Iilt 

Stud v Oj'-im'. L wild Ci:- lii'i nil 



Nivw v.- 1 - 'c-r: JnvLted ev*Ty wh.RTe. 
"3 liny -nil irwf " |ln> .if? nl" tin- |KiJff ly'" 
••■LlI’, ill.*- 1 JttLIsJe. I'm. :} • I ' ,T1 ! r* V I 
3r.%rfu?ili thin i':inv IT. 3. iklKKll '■ iV. 



\V3ttb T fDlLinL ItOW d iiiLiln I liin hIiiM:!- 
i-in i;i3 mu -«ir wjb l isc^it f ,_, T ■! lie cwim. 
Ic Whi 1 III, to leu.Ti. Ecf/W* I ipjik 3 v. :iH 
! il:i;i liij Lunrjt JS i ir I iliilul i ■ - 1 3 3L-°iIi 



Tlu.‘n rairu hut party. Wlinn E uiL 
H'Tw-h -u fche pirino and pi ^ v a say- 

peppy Emil.-, 21- >1: inw il uuiI.'J'.'iJci:Il i1i 
— -S ni“ i hr ja.i rty t vtia "sn:ii! r *’ 



IVIUSI C ” the Surest Path to Friends 
... so easy to learn this short-cut way 



N O Eonper need ywi envy freojtlc wTwi- 

play — wlliu ore always the center af 
attraction it jartier — triia ITtehe 
flicllda i [li m«dJ 3.t c L wherever they su. 
Suw this short-cut , newly perfected, 
hgmf-stiidv an- 1 hod can makt- V£>U an 
a'jtc,lnrli;lied iiaidur.. It can h-ius ycnJ 
the goed times ycru'vc always kinged for. 
] X w|l i i if L yon ii qht on X of t Me tb nLt of the 
^WFilUloWer*’' Ehitrn tlie lilthilielit dJ nxml 
popularity. 

More than ftWl-.IJCHf mrr *Eirf| women—- 
boy* piiri, cirk before you. Imv* aUccue-j- 
fuJly |i.ur;md to frfay tlieir favorite tn- 
KTumejii at home wiLh.nul a tr-aclu-i tlir 
faitiouj. U, S. School of Mil sic way. 

Easy As A-B-C 

This newly perfected 
L ‘ print- and -picture-" 
method I* literally :i s 
u a a y as A. tt-C. The 
1?. R. Sehoci I Si m pi I- 
fied instructions, -written 
My cvwrc maciisrs. Urst 
In' I yuu wlint to do. Then 
a pli-iuji- rnitrits yiju wtifit 

to do. Then ycne tin it 
yourwlf and Acer it. No 

j-icrf nib! II I y of mifilati-i hc- 

canse the diagrams n re 
ri*h[ feiore you every 
sLep oi the way. 

And you learn ra much 
niufi qllaijklv lv [hi? iikHj- 
ern, nii-io-dare 
ll-a~i utis |'i.- ;; l!.i|-.- in the 



old-faMiio-ned. (iroiomn. scwh^israol icinc 
way. Now you piny real (linjcs al irntrsC 
Jrnrn dw start — Ay note. Bveiy lessttn ip 
a fisci niiLripf gtirar and you mn noiiielly 
hror yoursfll tllalie siniuTcsu. Mn [traditr 
tr> Inis you. Nci wearying scaLti to |i|aK’Je 
Jtilt. ffg I llterffrence with buslnepsi or 
lilvasuTU. UApiUiHi Vuu. diaosE yoai own 
time at iionae. 

New Joys For Y oci 

Just i'linki"!'- yoiM-flulf the center m" a 
jolly, enlliuKinjtic crowd, playing the 
eh.-.th.iji'a Iftti’fit sn-ng or rCnn'M Kir, Or 
turninc In. tlic cla-^iiTi and Tr'creatinc the 

in:ini ci idevunof t Me imjrJdd 

greatest ceimiwiSiei*, util- 
iOk dw.ni livu again with 
your own talent- Tlijcik 
Of wliat it iswaii s tn have 
the i:Ii-,i:a.ii\-- . ■ i i-:i 1 1 :.iil- 
ace c4 npusic at your in- 
stant coiumji nij| J rvatly 
always Lo Lwtnr nir.aticih 
and coloi into yotlt liTe. 

As a imipfokn, Loo. 
(.Iin-Pc ahunld be many an 
opportuni ty tv earn Rond 
money by ymir plai imi- 
TfiOUsamls of ou r pupil i 
haw- d-aiic ifiii and tlius 
paid for their II. H. SeM-ii.l 
COTIT&f many lilltns ovrr. 
Slany have ^reaniiod 
tlieir own orchrstsas and 
(■ntyrtd a lWolUaMrk mu- 
kcsL career. 



Valuable Booklet acid Demon- 
sfraticYii Lesson Entirely Free 

Pmvf to ymuseSF without cost h'JW 
easily and Quickly you can Itarii tv j:L»y. 
Si/mt pjdbn' li-i >mi± I km iL h-t . "I Sow Tnu 
Can Master Music in Votir Own. Horne," 
\Vjth iL Ci.iiiirH a tree lh inn-nstinikin 
Lhaoh wiikJi shows RgaiiliicaJly Lirrtv 
:cni;ik- tliii ej^icrt IloTiLc irnttuCCJOtt Cktull- 

la, Voit'H Kf hi>w cat^ly yon nan hreome 

an sceomplishcd tnusidan, as many tliau- 
land'i <iF utliers liavu. Inr-Lfiiusenta Hlfi- 
plltd if dleritied — ti&Ji or cradle.. 

V*ll iVlVC ir [H> ViVlIIM-lf to so tJ'ls Vftju- 
Ablr booklet and Dcntons trot Ion Ij-mimi 
once. ohliRiit-ion. wliate-rer an yanr 
mri. Mo Sinn (v ihaif tile Coiiinm Trt- 
DAV. U. S. Srlkml of JiTusir, Tti Jirniit- 
wick bldg.. New V-oTk City. 

i -■ st; I loot, ui- -Mi mi. 

7X7 Itfuiii-wlclc 21 1 U d . . New l orK. City 
Rh-^-v* w*n-T mi’ yrrar bnM' bcHilc, ^'ITnw V"nia 
Can Mj. sr.fr Mode In icnor Own iLnnip." 
■aJeZi iui|.uilii|j :iiii'9-:-i. i c,t liy De. Fi ±iik Cl FiLKr.. 
Fan: DL'muniitrjhtluin l.ri»:iiL :ickJ |:-.i i Li«."^.l:ica 
■n|‘ vn»-r Fii^y pnyrwnr plan, [ pm anlrrrsTmi 

in the Mlawmf course; 

EJjl VT J--H U 

.... ..... I Ti e*1r li meRt? r .. . 






Addms 



City 



PICK YOUR 
INSTRUMENT 

Pi-m# Vlo|i«n 

Orfl«n 'CParin-ct 

UkulaJH F|utJP 

CafriEA ‘SjK^pho^e 

Tm Hrl b^una Ha rp 
Pjscala Ma.vi d-olll ra 

p C*n* 

H-sw#3|mr Btt*\ Guitar 
S'yht SPnflng 
Piaran- Accor-dian 
lihflFin tnil G«rHAan 
Adcd rd id n 

Vote* a n rt flpt+th C^uaturt 
Mirm^njr And 
-Com pel ill a n 
□ rumi and Tpapi 

AutamfetlA Flu ga r 
C-aiitra I 

flftn.p4 CP|*MfHJW r E- 
Strlrag nr T«-ncrj 
Junior#” Plana CoUPS4 



TF/letl rtritwAu la tidncrti^crs pfetlje MSnfiaw f’ofufdi' fcHjflJlffi 



SL:iEo 
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Mone 



Mv look, n Ridi Rcwar-rls in Radlo/ J 
fpvefi vui] ittfarmutioit on tin,' opportunifiefl 
in Itiidin ilihL flsplfljnB how l train you 
quickly to fwomu a Radio Esjjcrt through 
illy pj-uclioal Horne S LUily triaiuLaip, It is 
free. Clip and mrtiJ Ltio coupon KliW. 
Etaijio'HainuKini* growth tins made ImrnlrurN 
of fine jolw which pay SoO h ^UO, ITS, and 
SIM a w'otlt. Many of khtse jolis may 
tioiokly load to »<iil:L]joh ;sW Iu^El :lh 
SIM, ilia] £200 a wuok- 

Radia — the field with a future 

Ever wt rttlvn a new h uni liens It etftftod. Y<iu l*v* 

■ri-ii tum tho inoii who pat isivi the autriirLahiE-n, 
mcitioiL -picture, and other in-diialries ■ wheti Clirv w£r+ 

ptiiTiwl fuat die fih*t (-harbM at ths bit Whs itiv |o,Q0(1, 
Sin.MJO, and $I0.IKH> :l year jeita. li.Ldiu odlnra the 
enfiin rinnen that niaiir men rioli in tJn.w hiiMJimweis. 
It hnn 7iLr> , inlh r In 0*1.0 inony 1 1 c [jo i| fi ta (. — ^-nid ! I ni*ke 
i ui'Li: \ ji :.fp wealthy in the future. You will hr kick - 
ina yourself ir you para up Uua once-incii-ti ToLLipu 

qpipciriiuuily. 

Many Radio Experts mftM 

$50 ta tlOO a week 

In a ri.'vr yearn jnl?- li&v,? both ihiade by 

E[:l:Lih'h iifini tJh TbiHjxnncu w, in* will be- nuidc- by i(a 
future ilcvi'l.-pincnC. Men with tin? risht IriHriiii* — 
th-0 kind of traln>inp I wall rlvo J-'iVii in thr- NT, ft. I, 
Cfrtipu hftv« i>tefi|icd tmOi ]-: j-li ! lit 2 .li.il 3 timra 
ill r-i r f-urmcr talario* Eip cries iced nervicie mmi ru 
mull at lnnlftiH'tn jjCuh^ N.R.I. tnintim fi.-f what tt 

|iOd iii. 111 - fur llif:ln. 

Many mak« $ 5 , Sid, SIS a week extra 
in spare time almost at oner 

Mx' <"':i'.|tWH it wijrlrL-fiLlnml:, the nftp |J thftt fk}V> 
for itrtrlf." The liny you enr"Ll E nund you rnwtcmii, 
which yim siwuitd nitwltr q.'idckly, for 4olbit tiy, Aadh, 
j(stw o.iNiinim iji rriiint every nL , ic;3iiiorli"i^± TtimurJi- 



ins Fl-J • I k-MCJ! u — scimim t 
bi,<n ALfttCA l'*T i ntcird ihH^udu 
ra! nra. 3Jin5 ! f i ■ n bp !■ Mt 
fY+fc 1 initfur ■-l-rll iidUh 
till. Aid rsa .ILs-Im nrfMdnl 

fVVk-HiHr, liStl tHHrf# SAhd.-i *■■ 
(IHIn IM Bank LBB &C jlHW ■llUrf 
I i i il |iA.y. Mill :!ri iri l [r • 1 1 



CrobiLeftKl !■ ■: 
RniLium « ml p I 11 y 

1 r :l I Eli':! IMP 11 rijr JdTih Li;|^ |riL; 

Up U> SJ.UOJ 1 year. 



, il s trt I 
# Utvc 



Ter«wt>Snn— Lli'ft-wirr'ilou ftrlil nf 
niaiiy gr*iU o|!jnjrtuJiltieii 
— It ctfvrred. ti' my 
eLnine. 



Some «l the J«h 

N. H. 1, Trains 
Mien Far 



llrnotlcsit Hfcit;|ii«r 
HshitcTinnre- Mill'! In 
]UlLSIl4SlL-llnR ^tinicn 

ln-r:i . 1 : 1 r Hi Kiik' litfOr ill 
]injdi<lcoat A nmnitiiH 
OlwniKir In UiLiUciiJi 
yiiLlnli 

tlrerutt ItnOln Itpcnitor 
1 ‘Juermtir u t Ale h :,y 
Ues duos 

S^Pblefi an f^riiiniJ 

I'lcLune Avpifiity- 
Qpcratnr n i bounii t'lcr-irc 

,T]i[llTnCj .1 

Pill]! * >|reru1.-i.ir 
Ffrvltr. STjui rift Fnlilta 
Aiblrcw S.'.*tei|iH 
lnsLsIL LtlDTi llr sliircr c-n 
PiLlilst Arblneir yyi ■c-iiih 
S ules Mmimier f"r ] chiU 
iStlWOK 

BrtSdce >Kftnwr hit Teetxll 
stores. 

Aura ] t : lO I ri (nsLUhirlnn 
s.ii'1 ^crvleo Malt 
Televaion lln^Mlcii^t 

4 >iHihil£ir 

Skit -icrvlclhe 



Pnileo nc?o.rti 

nietUe- une Jiiul- 
iriu KilO la h 
r I 1 ■ :i r . :i J 1 ! In 
L h c 1 r work. 
?■! an y £ arid 

■■ illh ll.LVIl 1 H H'll 

made in in |£ 

nyw ilci:L 









Hj .' T. 1 

l. 




|| > i j 
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ISA 



for You in Radio 



to get into Radio quickly 
how to get better jobs -better pay 




$400 

Each Mvnth 

I ■ (m-- 1 1 1 filB^#n > ■■ 1 r.*. 

-- irm^lUrtR ifclrmuui 
JL -cuuili KH ilia up- 
jrjuziiuu la HiiUq, I 
»vo ruJr ikir i *• ■ -.‘i f jr 
Rji l Y-. r bfljifl 1 . E hsw 

3 iu|b dch Lku KN 4irt 
■Mb Hid ji willy vju 
- /i<ii ■‘E'urifl Lift. 1 : biennial 
t mr. 1v ltd." J. G. □ll.l- 

■ .Mil . Hi ■ I r i ftiikra. KTA , 
*ki I'r.iu-lM i.-, CLjI. 




Radio SciTiK 
Man Dflolibes 
Salary 

“I ifnl 14 mn 

“•l !!i IK llllli r il > m JL 

. Inn Jett I wuM 

-h hi y In fin y ra 
1 1* r i ""-plfik-fii f *■/- 
p.inidHriV?.Miu i R 1, •-! 
Piril A- || c| | |. ju Y-r . 

K.l. 1*41 i?r rnv ■!■■■- 
cch — H lmiT*-dli'l< It In- 
r r- - « p > I nv iltilbia 
1IM1 ■■ J jf. iMfiLairlry. 
IC.II « = ■ ■ h - - - s I An.. IIpJ:i- 
run. 73d. 




From $10 to 
$SO a week lit 
tpare lime 

"Bfji'l'i Lwirue urcr- 

■Jogrisd h->- i hr Pourr A. 
Liahl Careptnr h- kcil'? 
nidi? hiTl'inif. I Sraw 
■ tvmr-fl : a * i * i ir: ■ » -ir tif 
c-ve- el-fal a>ii in Irpii tlU 
i-j K5D ■ "ix^b n iHhw 
clip?. J a^v ill ray 
iri bo t N BB- hirrtl R-'dn 
lipiiuu, .u I ?ii -ardf r. 
rLvTiLiz ii ds-xicnrr ■pcrkri-." 
IE. L. TVi.k-. B|2 W. HLih 
Elm*:. J k .'^i.i. Ubnu 





My cm Iran n nnc. on [borin'. I'll iLnw r-ii i l Tm-w 
to ukc nf -.iHHi-j-l ti h.I n> tor conducting 

■csperlmcriti And UulLdlJie r.ri.il :-i wlilcb lllrndniito 
IH'lliiLjlICM lLuj'.l Ln hllLlIl V-ftll-tn-riWQ ill[E 
■n* W(nn.iLwiiniihp. G«nee:tf Klutfirle, lliiim, h C.*., 
Viator, MiLji-hllr:. rr.rJ i>tT|fiir v Van un-U pi if «Hh 
j n-jr iMfcii 3i!,LhIh ln.-Lliy ii-T L 1 1 '?il :i K h ynij, rood pi IMJf 

Icnaii hnobi. Tltfa .mi-ull method «( tnjitirur makes; 
le&rnLne hi henna cwy. interwHtw. (*icm*tlTLi, m- 
_ aense.L' jinjeUej!. 1'ciu lewni 

/"T bn*- nf-u wort, wp- they port, 

lid* tp luukB toum work w|nn 
Pi -V| l!: r-v .. r i : n ir. nJ r 1 1-. -,r . TrrilJilrij; 

WT Ilk# thu bIiowb ijii la jrnqjr imr 
onvcloirc — when rom irrmiiK 
. ' V S *W !i ■■ill luiW) Tn id CliltilkJ 
ji' jr an-d tap-rrlu " n« — 

rou'rt ant HltnpCv 
InHillliH Icil ii Jnb 
vJn.'n.' ^iju criM 

1 t«rlcii«. 



I have doubled 
and tripled the 
salaries of ma ny ■' 
Find out about r 
this tested way/ ^ 



FILL out AND MAIL 
TUI6 COUPON — 



Get ready for |4l» like them 

nrnniBnistLnq stalinin 1 ii?* fiTjjLriwra, DperatriH. 
r tatkin iu.Ei<ta(ftm und. pay up to Sfl.tRKI n yestr. Kailio 

. iiiLijijinotiirerf employ teBtewB, li^nijn^ji. 

enei-ieen. !*■' toed, hujem, inri raiJiSLueiE for au^Lm 
p:L.h”jPft up to It'ilXHT ii viw, EliviEio cLfale-rs, jfibporo 
i. there irr ww 3Ui.UftO> «uplpy wivi-iyi nimi. soleamen. 
i.'ijy';™, ■iiAririBtnm and piy >Lp tra ShX a vn-. k "Cm tk— 
Lm pictunw p;v,; ismnh rm 5715! tn SifCKl a a-eel: to a’. no 
ii i' h Hiului- r 7 :'.ii_iiiitr. Tlirre are humiredn ur [ibpor- 
tunitieH to have a BnaTb timfi or r ilIL time R^wl'iiJ l>udi-< 
n«a irf ydiir uirB, I'll Blto™ 1 yt'iij ln>w to atari tout imra 
bunneea on huiney madn Ln npare cirn« vrliLI.. Learning-. 
Ilf bwk tnlL- yam uJ -.irlicr oppljeuiiiueh. 

YOU can te*ra at home in your spare 
time to be a Radio Expert 

TEuld your j b . Thet-n in liu iii^viE \ ni you to ],?nve 
hiKme. I wjIj Ihuln you ijuitlJy and ttii^wiiKively 
iii. i i:'m yi/iir ^parc tiii u. V i:-u dini't have to lie- a hiiia 
r . >L I -T ■)' |i_.i;i' |r.r:rJn:i.r-.- '■ n mi' I . wrrli'i- ji; ;i 

(IcsLr, i ti tor ert in * that nJmojit nnyrmo ean (trii* 

I rive you iirvliwl e-awwtoiii» iLn.ilt'r my -5C 
tnellMn] -uf Iralainn- — nnc hrilf iin-iii Litton hcii'i-Va ruuj, 

i lie- li.il: I" r ■ ■ to i pritoliinl ua]i* to -^-i ! |- |- ii !. , i-.i^-il. 

ie»vpi. ivIiIlii-.iI extra charge, [t iuIiqh Iraaiuiig st 
Ensfibri easy, rnadontior. pmctLiaL 



% 



J. E. SNflTH P President 
Dl-pi. 2 NPh National Radio Instifnte 
Wjnhinfftnni D 1 . C. 



SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without jSjrfrj (fiar ji^g 



DI.STISB riflHV, 

the see rets of Short WiTt, 
Television, Talking Pictures. Set 
Servicing, Broadcasting 

E ll i.-l'mi yi :. i more tralnicc than you ared. tn eel > 
Jcib— I II give- ypu yciur clidL-pe, and. ami charge you 
■ractia eitlicr, of hij' A-dvsm**d CrmtCMf'!- <it| tN$>s4 4dfe>- 
irtta I II Tdaviairtn, (2) S«t ikrvifinK and Misr- 
diEndinne. (3) PcmbiL ] 3 irf,u ran and Pidilic Addrena 
Pyli'uii, (47 hhiAdciotiiiff, OiiMmorrial and Ship 
kridin Htitiuiis, '!5'i Airehirt EtiMliu, 

Yoar money hack |g not tatiaiild 

T unO give you an ngreement in writing, lecal and 
bindjnc upon iliia toxli Into, to bBTuiixt ( ■ 
y ii-h a nuivney upn-ji ui.-ir.plc-! i i:j; my Cri' 

mil tati'-fiad -u-i 1 1: ni.y E.hij, ■ n i^x:i I J LcmLrii-- 

The: rwmoPto" mF Ijici Nnti- inrd Itndin InBtLtuto, 
binneer nnd TV rln L ' « Larcent ILi-irii’-P-Lnily 
!-: •.iji.i Pi-hiHil, hC:li.: 1> hohLntl till-' aerncLTfEit. 

Find aue what Hiidla often you, 

Get my HbbH Alt VPiCt 

On* mpy Of my vx,hi^li|^64-|-i:u,ii I 
rteTT^rtlH in Radiu,” L* free to any 
T". S. and Canada nver 15 JIBS.. _ 

r-tnTtod Uaitore-da ni nicn nod yunng mnni u-ti 
fund to hotter ]■ ■!::: aatl a bright future. 9 t lias Rhup. ii 
h .indrtola oE men wha * 4*6 Ln hlim I ullrq 1 jhiIik, litiw to 
get iiitii- Btwl-W. Titiito (au’Luntiiig. bettor paying work. 
f(. toll^ ymt where the good Hndie|-nba are, wJiat they 
pnv, haw ymj 0*0 Ojiitwly and anally lit yinartwll tn he 
a ltrn .i:i T?±pgrL TJio Cloiiiyin wiU bring you a enpy 
free. Send Ltatorscc. Ynur rerjueot dors aiutubli.EB.t4 
you Ln any p»y, ACCf 



Vuh 'i' II. I. r.-iiir - ^ ’ll” ynu Irnm En liuilit Hml fcbur^ 
»UV uirirtrtund wr! ItMlM MUJlpC'Bnt — yni| w*« 

b. I ■! E. i“i| u -fi 1 1 1 r.Ti L i- y 1 1 1 s — .n 1 1 : . r r Linn: .EE-rkn wjrki Nr 

QIIJ. tnClfiy. 



I v.'iiDt ca tore edvaptage ar 
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rour Ppcelfd 
yla levniti ntol yulif 
jnee Tinolt nbnuL aparc time nmi Mil time 



h,Ml i.i -:iLi|ii:miTihi. hILeI IkiW ] mr. ttelP in? 
Ilium Lit Jiomei. (‘lisa n.'i;iu'-.; deyv-a siut cbll- 
liuLi: me. 
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$1260 to $3400 a Year 

PICK YOUR JOB 

Men, Boys — t S to SO 

TTtHHJ UVJMerir jMlik'nti. min it ni'KIlm will Suit hIIitI 
Erwin. ClweiTiiieiit employees an. itic-lr pny Ii i unlive ItilS month* 
cvcrv fkit. Fur tim pn«enl n UT ujilj-, _*ij diiy* lurluiiffh Ik taken 
Blttinat pay. 

nm t« Mth * T+ae 

] IilE I xr: Ly Pr-sitfiE iflU-rku qff. 3 1 , ■' i>j th# ns-ni ^r, h-rlTir peld on th* 
Unit and IlirciiniJi til ok oh nanath. C?7H. II earh pay fifty .1 Ttidr 

pay b Qiibtfcty ;h--ii-:ihiii I sfdi d ywry. i. in- piiiximiuii LcIjir &1.7IHI 

* jivir. ^ l ij'.,'iii [ .i ll imv iii y.;- 




| Dnf i Qfl-J Days Dfl-Fq]] Fay 

l-Liily'rnj ItSSCuI CItI-Kh tm limtrnm, DsiuLlty wi * k, i! ..y:i ntdl Tinve 
ihiyfi no duiy nr In Hus *inm pfviHirUijii. Uurliut this oil duty 
rhrEr pay oondnmn iiiki hh tJioinrh they wm wnekliu;. Tine*' travel 



H linn 



Dorlni; tills olT duty 
.iseUluj. They travel 
VI din tlfey *niir old, rJidy ucu CStlrtHl 



i.l. S, |i:iHi v.h'-IL '.'ll hll-.lurai. 

with u iwmLun. 

Cltr If all Carr iera, Pfl« Office CUrki 

nerkd and CuTlers non- CDDienr-idO .1,1 SI .TUG n yw»r ;.i I I'lUtfs- 
■ 1 1. ■ 1 J >'* 1 14.' iKmK ■' 5 Km> t, ynir to £J. ’Oil and Sd.HOQ In n.iramJ ycuca. 

Cnitemi and I.ra iuIjjj inr impitiar 

Helncy Sil.LDO to EUflllt. Mm ill [Q fi. 'iV-iirl fiuiitmcrt! wlrt, 

csiiniLiiriif: iBibilyruDU and mblrlDH thu ounitl-y freira 

part* 

h Your Jsk 5 h*sit 

r. . i 1 1 l! it 2 - ihr^s. i-a|pjii ■■■■ di 1 1 1 > ivir pi*B*nC 

FiJSr prrjprrfkH ‘ P dl 1 1 l»^l _ PT*kllP 

Tin lien* Sr. im r*™iFT In ’Sim hr 
POl>l A hf A T riii^-r T-ra* : Jr -’W ■# 

r :*■■■:' i- 1 r End I h# Trir'i avi pp-f *e.Nrj vrrjr 

la*, a*a vi>L* <;t:r sl.-kk evkstt tf i : .1 nr 
HAVE V.1L' AST K.S h'L’K THAT A 

it:w v kails fiiciii ndvt voir well 
c;kt *. i.sw iuftjnn a yea in 

T«u Cta C«t Them 

Firxtd iiiW Ik iiKimlly Iiliny-WHITY 

0.11'j 3 1 1 ■ 1 1 1 ! -fi I irill.l'MICO lx JM1 P 4 T- 

rdktijiJ. Lrt I*» dhdjiy JfCiU llu--*. 

Get Free Lilt nF Faiitlana 

Fill oi>t lli-fi tLDciwInc r-ouiiiib. Ton Ei h- 1? i.nd mail It IihIuj.- — 
cif'W, nt I'Dr*. 

Thin 1 : 1 . 1 - ■ 1 r.i ■ : 1 1 r r r three ocaln Jer s itMtnse itimii may reauli In 
jfcmr rctJEln.1 u yuivemiiijnit I'di 

FRA KkTTn"TnVt" 1 TL>Tr 7 ~Cmi~ D- ~p 7 i T 7 * iTT rT" r~ t" ~ 

XtuctL vtSLlrrij, 1 Cti.h; ill i lniriT-f: 1 L.i :l lull dou-rtpEUirt ill lll« 

pcAl'.liiB c-hiwncd I'chin.-: ;j) iym E 3 ifwv ol a!l-piec buiiK. ''iiunp eie 
G et 11 i_f . S Oin-tViinii'lit .r.ili' 1 ; i' 3 l A. I I it CiT F'nft 1-dnnwMloh IT R. 
fl.7vcrn.nimc Jeba ; If) Tell id* Dott Id j{*t a TouJi-il-rji nv-El u a Gwent* 
nseiit Jyli 




□ 

n 

0 

U 

a 

n 

□ 



Railway FaataJ Clark « t . 500 - i?. JW' 

p*!t Curfc Bj ,too- 5£, mn’. 

City Mill Cktrl«r I., .lyi.rmn-yi.IMt 

Rural Mall Carrlar l 51 . 10 P- 5 J.tDni 

Gev+r P mtnl Clark— Fkla Clark 5 ' ,2H- iE. 5DP ■ 

iMkHUI PIT Cnittrn) , (Jt,1Ml-55,'lClO) 

Immigrant InapDetuj . . IJZ.inn- 5 J.nnQl 



Mom*. 



Ad'jT'RH.j 



Ufa T h Ik CuDvull ObTfr* Tftll Mllfiy it 

IFfthic oirrifirtsr pietist:. IHtltfion POJfliJa?" 3 f OdJtCHEtOff 



learm to riy, 




LINCOLN 



[n (inrn at ILnawn S**»4l 

Gut Iriln iflfttloQ, the w nil it 'a rjnLett Ennmif 
Imjiintry ■* l-_Ti bln -j ./ 4*,nd unllniltpd n m- iri mnlQn 
Ptr p-romuliti i, The wncM-wlde rcyijkillup oE 
■.InbOln'n Mah elusi pVIhHljil Vjilt'Hw FyitT JUHT- 
aiicee nr nueetK« 

WfUC TiJ Hl> n> Hi F***ld1j (.LiUlliri'r \l t: tlHVe 

til natvinn ■'srir-nsstutiitli™ amt hUuIuhG. In U limJen 
iou’ithen Bh-il Id *vory itite la U. illd n^ih.-i- 
tiinlclDH In rorelffn coUPErkp, *an«ld.lly :u»it 

kiMii h An Hirlryi, and In G. a. One pru ml dent r->i.:ili 

AmeMiia nil liny iww i : r n pi n y I : i ti on ft Amcrlcao 

and cinehaiiLijr. OUf AywElon (xiiartHH xhimIiJ 
h: bul h I i . ;ii h 1 1 and ^-prinlib. HoLh llt'laram] unj-untl 
BCtHOl jbCueminrp-E n |?i?rpvC'd. "+n r-i fur ra ra^njE 
and rn.-np/rlr Dcr^ilp- 5t" t* J-w u p dj|. 

LINCOLN AIRPLANE & FLVING SCHOOL 

2 cSB RlTErtfl Ell tl'] . Llrrgln. Walpr- 
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iu'TIVU Men Id l.i i'. neoileii f n\ 
/Jo 1 1 '- r - j p /rut /■•«•• nJi.' J -'i.". - I n- \ 

. ,.i , itan iLdri:. ■* 

I'am'iddll' ■'. ■ dEilii' - i- r . EM|V*J .'iT [ 
iituj near Id m*: meet lilhli MdlrlnG. 

IE i |ft alaynu utiiuri- w vwhiT lioiiirw 
sc nly -'MiTiW'. mid - ii r ■m.iitr-’iiiD will 

1..' 1.1 Ll I’' J- :l XC il^l tn -si .111 |itT 

menth 'jpi ttpelmt" Id nr 

Jtjutui latttiu. t>j.itp little — termx 
C:lky MdJii |i|-iii)IU.Lls IL-.iW IlLllh'l tililL 
*:'.«il 1 |vpn. Write kir I'Ti.k. '.ni iiri. 
Hid i:i:iil: Vidlir itirt tiOW . 



Splcn d it 

Upper turn ticx 
For Trained M*n 
-Stands -d Binlnm Train Ini] Frititut*. ti. 111. PuR-nln 







ULtra- 

t ■■ A-*- g 

Just tnimhl kv in i | . (ir «tr. ■ :ajy rnjUtl 

|ta«iii(ih for adult iHutLnnerB. Al»i> -Sylf-i natme- 
timi ayntcm tor mlvaiKv-l pi«nlAM. Ijtarn 
liar* Hr ■.■If'*, IITIi Jnxt E!r*.ili» r hidDilmlD i:f 
T'ric-lc Endlnen, Hot Itliyl Inria, ftirk, fitninp 
end Dirt ElFeet*; gtvem pil^rini*! and Wklied 
HarTm>ny III ldl 1*1 RndLn mid ftceofd btyie. 
TVzIfoi f« Free n^nSckt. 

iHTEFflM FUN iCHQPt, 1E1S F. Uui 1L, m klflllf.llUlL 
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AT HOME A' "'i r/i ii turn fc-y mic niu:lrrn a.r>d 

nriuiiijil y^-.h-cm til : a i :- ! j »j ■. t; i L » i d >= "a *r |a yurl'. Illic WBtDh 
n^palrknfi frithi .jL bc-aic u f i>;-ti c-x Tn It* r i.-an ai 

a -sliiqi, You (■Mi «!--irn aoiKif ■ftii'lt l^nnlMO- and *t- 

cvtg ■ veil Il'ig U'-'SILk-A of SIli E in b^tBon ■Iter 
r--r:i 7i'.HPj‘ r.c to.T c-?jJhE d Lrarrjcliiiii. rii>n:l w.ilrh 
rrfnirrrl kit jl* III dsiiillldi .mil fairu lr 
JT in- JTS p-#r wrr't P-ct firli<il..n ipp I y 1 n ■ lm 

WlDC«n^ln> *lii®rfc| at Wntrth VfHpn4r-ll«A 
Dil4 E, Miun H ILlnAUKCE. WI5. 
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Br-ruklyn. Ji. V, 

5 -end site withort ohli^tion com- 
pk'Et ifLCdr mSdCiun ftiiCdim. K fid bietta). 
Ui Catsrpillar Txartor Mechanic 
O rU’ialL-afL \lec 1 rairic 

U Machine Shop 
n Weld. in u 

□ Adi* Mechanic- 

□ Rndiu :Fif|iH Tclcy Ifliifi Mrchnnic 
D Taikiitit E’irEoren— Double 

Wtwterfl liuie !i ic Equipment 

□ Electrical 

P f-tii rtih c, l.i rrl: tiiLit, Ijjnitiuu 

□ Window L>it- 55 .iriK 

□ CnmHtCffial Aft 

□ SLjpi Pnintinfj 

G A-fchltecttirsl Pm-ftitiif 

.j MdlIijiM'Id] DiaClinK 
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THE RATTLE f OUGHT IM R£Q 

THAT MADE FRED A HE-MAN/ 




: | iiiw nir: *( 6 u Ml | 

I MEHHT IT, ■ftuj'CE jBlfalb j 
J O-limTHfir '3 WnbT. lit I 1- - 



HELLO BftCTv! 
ril^AT'S YjX>li WD'E 



THE gii BUM 1 
r->- EA i-v-MBt 
Mr PHVJ'T j 
f'iftri |T„ 

HtLfirt. 



f I-V.1SH I HAD SOOtf.D wrt ! 'SHOULD 
k»v& 0ut.Tip hj j*w J i Wish it ^ 

) EEi'tr, RM Lf> CaCWT r* FKiViT ~Jr [ 

i i wish. , 



LOCK *i£“ l . - OHUflUL] STUUi ra.fln-JUg eg 
■•E OlM OJt L hit CohEH/LL ft.'S'IL'Jj ftM& 
jLM ft ae/ik kt-rViM 8 Jilt l mw way, - <f 
Tri ilo L >ii Tu &i.ng kx; Hii ___J 

. Fft£E &km W ri !,--n — - ' 



fiw - WHT TTV TO K.O i-WSE^F * 

, l yf&s, ftfRQlS or him/ Mfc anw I 
L* tK rfc f-TTH O^c, RJ 7 -'v 

P I'LL 60 0 t 4 KING ft '■ 
WIMvY Wtftta.I^G- LK.'T'MlJ AffYMCJJt.! 



ftnOiFTaar me I 3 HT I 
CHOUGH ■ IUt 6 RT / 
fVL-lTT PT-Pftt! HfiW L \ 

is? c jm out FAST! 



n : - Nfw lqsh at Thee ^cm,! , 
A'LAr. CftH Vnr-ftu WQNZtOa it 

EMESkT TftiiL im lC-.\ EITHt-n/ 



JMIHV ! THESE. > THtrr SflpK. 1 
T&JM evaTOMCa icTTIKS FHE*H 
LJ 1 T 11 HELEN ®a--l! LET GOT 



CHARLES 

ATLAS 

jTfte '"■ 7 - i'l^j ft' cut* 
Jr.UK f I "J 1 1 .’ l i i r n 1 1 

**Tkr r*irM J . 
^/c>3i Pfr/ecf/y 

■k. J/drj’ 7 



/■'t ITT thl#i ii raiiMii , lr - u -1 -I know sclmt I'n CaJhinx ataPft- Xb Junl J ria. 
■■' ] LI pmvc Cii vn L Ur-n J f»n m«lcn jtiiii a _N£W MAS — i 1 LKJ J . HI 

MAN. riviiij,' I- L’ ■ :~y mij.iiii liw dun -c-j Ibc P-rhL? 

S 3 >* IMEvL Is iji-tiHlf Yixaivh chf uuiua- 
lifC fjlHWVHX ribat duvric|icil a bua Irulu ■ 07 Tb. 

Lw! i>f !n“ft iwii - 1 sr in-ninc chii 1 r-«i -l-.---si.il 

Ll lic ^ “WarfdV VvrU-r-fo I kfYi-llltnii 

,Mi£n. ,a Aad, true :l , I'Sl i » 1 1 • • v.- y u U L Ii ■ » ■> r-!. 1 ■■ 

u ijccffrcl L«'hJ^. liWifltJi, riprJ-inr iuu#r !«•■«, 

Eir.m piiwur. umk m Ua<E liiAE W^Li * J[e«T|ln>'> 
pUTidbi 

jj ni. r-.-i liii, rn rncirr r rAt Jr- is. ril ji t t-iu 
n : r »j| ispt-mwirv IhsC s ,' A n - 4 * 1 ^urtiir-es 

iii griiiax .?i^h .\ul jbcuiJ'n. mi^'ia f - -*" '■ J |M f 
vii| jii ilscMih kid I'jrdFmj aropufwsii If 
^■ rfp |fwh i - 1 stii# I ii! LJ !■ iiA>k£ pIDi. diF.lu. ft ■ i>u - 

i *i 1 1 ■ ► • i^i rr-p Mr.l n v-.-i l^*lt uf « IrfC wjI m-po. 

I fill nikHI PFI Lhc |r||?wi||?l MFP r«|nL JI>I A-'iriFIi 
Sjllkirs, ||-| i , jnl a ftl# Bir-hlM a d.-F r*«PA» 

K ■■ l-TI ‘ fvr sij!* (Ilkitr iirri fr'fk. " • I rm ^ : • 1 

Kirn .ill.” T kilt *H aLcul l3ircS4|- Trir.n. Rhua ■ 

■.-iih! piuriUa, El 1 , a v*3.ahl* bc-r-hr^sad l> p T-' ! ' ^ . 

K-r.j |rr iwii r.iii lalii AiliSrr*-. its" T»|prfl«|ly, 

'CH4KLLB A.TLAB. D«t<l - H j'r, 133 El> 1 21*d W-s 

N + ff Y-arfc. C#ps 



CIURl-FJi ATLAS, / TT 
feMH. B--YV, J 

EIIII If.&Hfc 2 J-rifl SlrFC*! m 

r N^M Vnric CJly -:-J 

3 ttbiiE M'-f c ri.-iif fchuk ; j r ■ -■ ■- ’ lii uf 31 ^*- 

MaMIC TK N>I«iN will mnkr- a. >-i--x Mu of 

me — r i‘,->i imp ■ 1 1 aJ c 1 1 4 , li ,iiL>' l'« 4 i|j aii<l Me 

miurLi drrvsI'j-TMin fi! S.-ml mn ynur I'rrs ho-uk., 
H 17 vi-rlajhLlnx lUnhb au-l SLixIUri^- 
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Come fo lot Angeles 




alprke of single 




LEARN 



worse 

iaj'w money fry en- 
j-' iv i! i! t n f in National 

Wt.' cl 1 . Ajrprrcru^ irn-c 

cvurif n>r now affmr 
thf four tomplrto 
radio, oleclflool t tele - 
i>iji[>n r (j J'iirl J .bdi - 
| M r e nn d brand t u J- tin M 
rcvrfff, Awr 
for pritf of ™h. 



TELEVISION - RADIO 

ELECTRICITT-TAL VLB N fi PICTURES 
and BROADCASTING 



Tfn longer Is 't Tiporjnary to pay E*v«il (liitlii:*. 
„„ „-rt lime la JiUstbrF. JVVtiipnaf oIT«b om-iplrte 
traLnlujs la Radio. ElrctrlcJiy. TcHrtiLcai r ThHId* PlRfurw 



A tiurgain ufferi 

Won 1 , Jot tic flrsl 



LI Ul III— m J IL J . u'J I U . lv ll Ja * i ui 1 1 1 ■ *■ i iwi 

And LiroMlcAoLlni *-11 it frai Lot ciib (toUtoR UiiLii=.l[<HltniuiL:i:. 
cihbll'i rnu to quality tot ff-rnid jofra. 

Wo train smi in Jmr biz [Oii 1 trnilrsi: 
awanl rail a lift Aftlnilir-'il? Hbd ii&lQ 
you to ecl a Job that ^IL *tiin ynu on 
thr FrJAiri Itin PAY md LnOepeluliHlon 
tor the rest oT ruisr Uto, No iumro* 
e,|ii lL-mciLL. IndlvI'Jun.]. -pt*ei3Kd In- 
xlnmhrt, VUi‘% KOW. tAue leta ire 
r lTinst Impncelble tv 'liinrtP hr tbn up- 

— - — r “- edfl giiii JVaiwCritffur 

" ' " electricity 

Efemnpi pn «J#rlrK"l iBp*riL 
IVtiNbL* olwlrlcil nii l iurr 



a, yxiU eiifl f«t rraimnjlur 
Tlic lo»wt H|l«on t« <Tf- flflErtd TnjA 
fc * limited a Her. tK]ty*U mVBt Art MOW I 
tf?rau- u- Lot A th* rnihr huLIo 
and eieriridtr— &»di whzru tht grtM 
imjWn telerliUin htoratimra ate 
1n<s led.— where hujidrr*l5 of traliicd 
Ahund erg Ixipid-" asiiL lacehAnlrs dot hiev- 
plnye*! Tb tnlliLnE jilftiim jcuiIiib. 
TJioiiaiihIl i»1 da Hus Lnnetoa In new 
IralnUnr eqolprmimfc by ^.atlouiil tor 
JO a to work on. 

1 . JTgpjt *nd Oldest 

Trade School in Wert 

For 37 yeflm frVtTfannl haa EllbMiHtoltF 
trnlnwL nun bi jimrttrui iihop inetb™iE, 
Pwrlivui. Me cat ton ijumKwSJiTY- Mure 
Lliau 25,000 h rutnnien. 

Relit do d Fare Allowed to L. A. 

Pot a 1 1 ml bill linn wt -Bill nihiir tuMti 

railroad tore to him AUKfte- [from «nr 
rr-ili: l in [be Utrtrd St*i™. This k 
iJfHlu rtj'iL t: null tuition, HU lilt) Idp WSto 
you rattling , 

FREE EMFLOfMlWl SEIIVKE 

FIjihi-h [lint; J"h> While Hi EUluX'l, At a 

hetn ymi mH JtHri to t*V llvtoE cipt-uwj 
wluln lenmLnK Oiit bullPiLtfnl fniyr™- 
tnrtu «relie will hdji son net H Jmis 
jt Ieb OElUnintol 





TELEVtSON 

TM r—-r«l lr».V. mr* b I 

JmMiNi l-Hkiri 
wtniiu | d , p , 7 CT'onwnl. 
NiH?bm piouMrT in 3hLe 
Initmlinc pwti Hmral 
ehauiand dcUin' -ps-rSh c-C 
n+PT n£h p ij J i p ruri L far y j l 
Ek rerk 




alter jnMl 
DlllDtllU ul 



hsnltieiie. 

lialblngebil jivj oneouaJlibed, 



talking pictures 

Ii'i.if^T i^uiffi e tfj I c-pr d fr-jr 
H-'i-iJ 0—1 lf»!T. hilKail- 
tti'nH ran frfifrml Ik 
■ ludSH led I S r ^J.1 ™ . 



NATIONAL 
RADIO & ELECTRICAL SCHOOL 



frtcluding Teleyiiion, Tulkinf Pitture* & Broadcasting 

Dept. l 24 E f 4006 S. Figueroa, lot Angelei, Cal 

, ‘—mail this coupon for esie details — — * 

'ItilB toiiitHiiT mill Tiring jou cur blf. fn«p crtdnLnir lx™t It ypu | 
arc intfcetlfd. Jt mJv«ik iit-ll itnmlb? of cio 1 tolir kwii-x p 

riftfcrtEnJ, tdcrvlrtoQ. fcalfelnH- ylpuiariwi ±nd brMtkMKfttnir; hi»« I 
dtiWli* ralLrodwl rnj^E oCTtr. Hanf-plu fuc llailtcUi tlcau. e 
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to Introduce New Product 

SHOES RESOLED -9* 



writo to> 1 xj' toe ymie free liaii pt.e or 

UAVASdlll nil iEHlher. A marine no" 1 

cIlHiXnyirj, :niLk.iLi •'ltd lbiiijX WOJkF llki: Tn':P 

Jor aa Low uh Me u juilr. A|iphuii Ln !» : 0 
|ii Ir.nv-H — on nelli — no Lnol:-. tipcri:k □□ 
Bitb oDJ KnlJe M At butter 
liri:.nl. Dries luuilnTuiuiriDoth. 
ov4tuil:IiI . Given mciathn nail 
iDDDtld i: r wear. 

AGENTS WANTED 

'hirmpiiraip AAVIMLX !■ y lut to ti 
‘tI ,"-L r -D I*, ei* *■<!■#• Tr»UFnO°.iii 



urkrL I-: " r r T |,m -Mil. h. “ IlllU 

Kl.-:— -J iVIltata. 



•rr IL' In' nw- d-JT. N* Hi*ll*|«* 
■ **d*i1. ITTiW r ini nm n iY»pt iTiki I jr 
ir.h RinBaLwc w 3l-»#-lh-i_ «i-ii < ! -:-J ■ t |-t 
WES feKyij FUK-I? HAMTJ-H rf UvlVA- 
■ v c-tpJ v rw*py. Sa 






SAVASQLECD 



Shues 



Made 



Like 



New 



250,000 TITLES 



Ouf SSlb A n:TVU*I 320 rkra Bbf- 

rala l.-iitnli:fr ftf D □olu vt ull P.ib- 
]i.tiiOTe coYtTinit iili clMNift bf ljUera' 



tiirr. FictEiWi . Ju vealln. fctftOTF, HeieTitLfi.e, 

eth, Ell .ifttrHtrd. Induced.. UhliI b v ^.--Iii.hiU. 

■i ■■ . M ■ ■ r LibrbrLre uml tiibw^ilt(Ie tQdiiHdiiDl 

euDbiaim, Write today (or mix new 1 D 33 ntoiluei 

^Rirrilm lit B«hi.'' 

THE BOOK SOPTLV COMPANY. Beat, K ^ _ 
SU-Sll west mnnn* Hn*f tHitiea. iLLinoia 



Astrology 

What da the Start Frcdiat far NHT 

Will ft b« □ r*pr oJ PHI" 11 ' Wmj 1± yora \Om +b 
*- a*friaJ 16-ulbv Ar.T— CK--I S'-'-^b jlmn p™ik-53M. P-P lh 
by ar.i :h- #nh cu<ii d----. diMhl fcrf t*pp*jUM Tup [W 
|k ■■! it ■ y<,,x ruci -al LI a Kkd “c C- i li ts+an m-fclM 

in. rl.hi.i-> ■■ UlH Ef fc J .' M Ti™* ■«« "1 TAP™. "TFP, 

|4iUTLA4,P, fk-vEhaC BITTHTTWrl ■ r#lF* .h “!■ /J ■ BF*EL«LTO. 
Iriirrl. Iir n.i, -PtirTOPB. I'PlLll. »-rr feirliy dBYh -TIE. 
fcn-t i Ibfudijr vr.h ■I.QDJet rmJlH.- 

C«„ m V,. CLvh 5 l„ Den. 3151 Qkt«* 




^BECOME A LIGHTNING 
TRICK CARTOONIST 1 



WRITERS 

r*4Scf r ^OFTiT 

0 f T a Ikii\ r Fic fa rr-f .. /? n ^10 flJicf ' 

E rfl eJEp/dana-Jpr^. InhiA- A'E/irT; 

1 KLk- on JVciP writer* may mail 

far fTmrtxasftitmti&n, H^jr^- 

iriiWp cGiFTTrH7UB#is/tii drmnr«mirrK. meI-m ■ 

c nrw &Fpyrigf\la f Bi«a r4*n i KBpijj 1 oppreoirfi. 
P. H- Hcwcowr te-Td Htt Twll 




CRIME 

DFTtcnoTf 

stffin 'Sisnci 

4-w» 

^HWH 

fStLTO, 



S Ym Ai-e ijwu Adi'— We Wi perri rcu Lbii lU^rlni 
,« nn OHiim I t*cti-an, Bpcntavnici uyl I']""-* 
istii ikt. Week :r-T Ed turn Irr^ nMmic i» 

f J e 

M MifUlttl|rerlI|uniil.n. 

G.Cauk*.Be*Oeii. 1J-59 15M5Ht}irii*ATt. tki«rt 



TRtait writing please mcaiiait Popular ifcchatiloir 
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[ 15 to 550 Meters 3 



THE NEW 
FEATURES 



ALL-WAVE RADIO 

WOULD WIPE RECliFlION lniy be roars when ymi awn tbri* mhuii- 
rinjin.] ni;w ?iL-i v,i i >i ir-ri)tu/ A l.l.-tV K i#L wiLta a iinuiiir rape? uE JijLo 



■Ti-Vl 3 1 l r f c- r - . II cut ht.iDdnjd 1". fi, 

lifimili :i - ! - 1-1 :i it:!-! In I • 
liitrm co ufehtaitM, i.n!ILh ( slr- 

plarw eonvwi'AU'vnii, nsirl. whon 
rvndLtLii-nS Hie Fiii'iirabLe-. ciii-nrl - 
wav* Jirradnuibi iitsm Eliylnrvl, 

Germany, France-. Jr..l.v, South 
A mwira. Aut-lmlM. n.mX oilier irniluii* 
ilt oter c Ike ntild. Yon «f five 
WHIJIJ: ll'iiItE.r> I IF li A 1 3 1 ■ i wttM 

l' Oil KCt I; tl I r ; :'[T i'l -1 ! I III.' p] Id LL'tll 
lllld OIL 1-ILV |r III, nil ,. .1- li: r, 

iince- direct rraiu e li- l.s.- M lilvryht 



ALL 

1933 



Juebjry. uilcoji:. tuyimiiLtii II you ulhli, 
v In idol 

ay. 

Villi I i'i tot [■iftsi 



lie ffliUftfl i.-i-.iir.Li Li> piy" whnri 

hip tbo J-ridwe 
n't c- hiih'rd 



IJ* 

j'dal by 

]>M1'I 

i(i-tdh< Mid mat AT.I^WAVE ycr. 

er>ver1iiif only the reg-jlnr 

POEKSKUt FiVflr- li duly 1 imI{ m nrt, 

.Em Iir aw inn aid In ih-riK-»i,ve r.--. 
fermnA and MOOli-rffi have made er- 
(IIiihtv iircc-'kiKl nets o I Kin lei*. Thy 
?.lldvrniL AU-Wave fl y^u ever y- 
tjjlnji UmL's soud l"i rudlo, boili at 
Ti nine- h- it J 
frim cbmud 



Im.H-MJ Fuptr-lltt. Cirnili .... 
.Mtol-Cwil T*vnlne tHArmrcr . . . . 

CJm 3 "AS' Ampliflcatltm .... 
CtJur-J. If H'it-i iivtttii! ffri litter .... 
riiniuilrTiry AfatirJferil Jj-u-ir .■' - . n i • _ 

yull itantf AuTenwair IWski Control 
£> u-il Feirw. T'ir<i Mparat-j r.naru/tfnnej'i 
£Hwl Ail .'A- Is\dl L . . . 

'.:.'J|- £'■-.■ '.-I ^-.'r I - I in ss4i .... 

Cnttjjtf/jr- .TiMi'iuC.le ZltttHHn p .... 

If runr-; nrtiiW, it <n cawnr*! .... 
IS io iff 0 Utter run l/jp jVii .... 

Inunn Ptrt/iitTCJV Juiipr/Jrtf .... 

FrstilcipwJ .i fir ram IT i'cutlHrffp 



Complete! if 
Assembled 
uiffh 

feme 
Dual 
Spea ken 



ff’idil-ffTsnctnfl V-ariadTe Cvrutrrwtr . 
-F Ffli . 

FtlS flier f'..iiw O' ruin'll 



.3 n-Mi! hfJii A uU.t.fur Tent jEejund Bud lua 



Reaei this Letter! 



«UuHn* the unit week 1 1 --l.-k.-iI Eh* fvllnwinir FTf A 
Tnnt-olic. Franc*: £1RK Riifliu. j-'nilimil: E1VJ VaLlcin 
Ulry. Inly. Mih, MeTici r;n r: VK2MEJ flyilnty, Amf- 
trAfln.; VB 6 GW liiiwnticnvllh-, ranAii*-. ralltJ Kadi«. 

JJifFt: Cl'i-Ji-iirii rd. T-r^L-rH fUA Fid V^enr "" 1 ~ 

UBIlf 



wiPtiTi une or 

CbHiDLES 

Tlie bif; muf ^^W- 
vbi -rkilLlivy pIiiiwl Eiir- 
Ljrn'x. 111.* nrcM-lc 
b*."»i"S*ti I" Lbv iie«r hK- 
leir -rlcfLrnn. Mull Uic 
enuu-vn. any. Cll oJI 
Ilk [MTlh. 



TPii-.-taal 1 .Vvc.i'i-ii' Faur .... 

i-inplm Zui*tiia\ . . . . 

Sue Tyft J'liOrr .... 

tit>Cfi1i£iH Cl# r . r . 

■ ■ u r.rl all 1|L 

tme dlnclc dial net irlLh. perfect tuf.e fi»nl votutue cimi- 
tri>] ami the itiMrveln.m z*:tt enLur-Ilt* fji:Jdb; j.ui5 

fITAT -lltl IT. 

Dud'l hijy any eultn i.ntil ynu cct :Tie ble 2n«-. 

Mid went cobtiFne ffiurl J i«" nrid m*ll the HiUuuii or 
Henfl rstr dc one and address nn a [Kittal 
— NOIT! 

Deal Direct with Factory I 

SAVE UPTO 50% 

irLdFCEi CTTEcpo nsHlr tin.' *.r j cEy nfeV 
riuhlnDcd wuy or iwlLliif ttruunh dininiiuicr' 

AIM] (tKiItT. 'Yiju buy dlnyei Irani :bn A114- 

■a-rriE luci^ry vdtb JiimE ohe -I pcyni, fuliJetl- 

Viiii ah nl| or The mlUdleuiEn. s yrafltn. 

Jiiv H tl*nte r Mall Hie eiVutHin. flu the ,,, ^ .. 

MLdwrat eatnloc. [jsmt- the fncte absrtit Mill- r ^ 

It, 12 And l e-niTra Ali*WAVE jct»— *l*> Flat- * 'V 

l*ry rtVi h±uI milling dto." neAiird-C'li.Lngtns lEadlo * 

Fbonramfll. r*nm ah CUE jilt scrnriElonuJIy Inn' * v ' a Tf£*. AtYi . r L 

jurti-.r?- [TrirHH. riu-y |i:ij.i;n-n[ jil.Ln and iv* %■ ■*c .. 

sniiirantee nl anriiroErtliiTi <ir fi'iiJTiey bfttk. Get a t *WF ’yS.- r - h ' , ■ ■ ' 

ClHAef. tujirec, mite* pjiwraTuE, linEccr tnucd radio — % , - ■ .- J '" 

ut i ixmIUtc iu-v|3i|j u-f vi) I , ■ ■ 

M I D WEST RADIO CORP.\^ ‘ . 

Dept. l&J [Eit.lMPl ClnCiNNAtlr OHIO \ 



IS J i in i rjJ -r fcLr , 

iLhlUjn. rr-milj 
ILbarLy liLii-iu ■' tun 



Air* NH n»nv ^nit-mr Eld llriar'l lUInni |r 

0«cr I'ltf+d lULH. ^■ii.irli..ul . 3 , ‘T -*T mzA UkhMILkj^IrLsIin-miil 

IK-Ch An J-Impian 1 r^lLh'iB rl aar- ir .-l-w n-| 

Til . ,: |Oi|iJh gnJ ^-nLnl r’.ililt a Lir al« t«e 5c 

IL 1 * w* n* ’J*C’ iKrd. II«»I M«lT.-d ini, Ir-uv^L-ui r«-;ct 
? 1 A. rc-riiru uvd RTHmu-s-n, Ter mH-i a nri Tiih m r.., ii: r I l I 

.-!■ >1 pi June. Tkr Mt t 



ITS 

fwimd 



TERMS 

Kirn* 
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Become an 
Expert Accountant 

The Profession That Paj^ 

Tbn lieiiinnri lor skilled scwuntnuia — 
ratify frutd* f^er friLMUcpj— L* usicsafliny. Eia 
runHirj' ii.-ni. ili l- Ln constant need al expert eAutmeS 
in inatWr* to Audltllii', Oo»t Accounting,, 

limine n:i Law, Oririm izs.~in^ r Miniurenier t . finance,. 
Men whu pft>vs Id iliia importanl 

branch ot hunirenn arc rapidly promoted tu NfASWWt- 
Blbta EutmtatlYti positions— gl-ven ftp opportunity W 
Mrp rc*l RB.lH.ricii r Tito rar-HC in from f-Ll.LCt 1 ki Jlu/LW 
■ year ~ even to higher i n t am k- fure ryM , 

Send for Free Book — 

"Accountancy, the Profession that F&yS rf 

Why let thin ether follow walk away witb f-hfl 
boiler Job, ■when risht in your (ran hcunn yA'.l cAH 
equip yourself lor a ujj Iuji'JjiI ULuye in this pPdfit- 
at lc- pro feral out 

PrtilmlnsrT kunwMira of bcnkltEepiivi is nn- 
Hfcssnary, Our free- book uti ncrjurilAnc/ full/' CK- 1 
plums liuv/ w« twdH you from thcjreausid up. accunt' 
Lut toyaiae individual ncc-:ls. Low cost; en»j- With*. 

'flic tacts about the new T.,nSy,lLe tiuinini; in AC- 
tounUiEicy ftdd tiie tifific-TcmiLtLoi in this hipldy profit- 
$.1:3* lirlil’rmi clearly ou:':Lncd i:i a o-j-jiace UrnSt which 
IjiS-MIc will scad you frt£- 

TJir mP in earnest to set ahead. will find Thin 

ccmptin a tncet pridUable Sid to PTO«T«!fl. If pop 

haw (life HMeu nnd iho will to ioereaflB yfjr ir.ranuf. 
clip and mail lb. ecu upon HOW, 

**■ — ■ “ 'Find Vaunt If Thra»sh..LcFS«r4rr — “ “ — 

LtfSfllle Extension University 

TAi: 15- r urlif 'J Lergrfi JJ M V'lCd 1 Tru/ntup J'n.'ifPWi'lpn 
Dept. TSS-J-HEt Cbkiis 

I wen[4 LipemilB nf yrair JirJl*ri - 

im»eCnjr pi'.jii. tcffctbn villi copy e; 1 
" Aceounlqmrr. rh* PfOf<-Hilrid UnL 
oIod t , topv i?f “Tnn Tfp-pnp 1 Pre- 

m-r llini Ln OttA. rib Without obligation. 

□HiiiherAccountancy 

Tralctas Tot posl4inn*» AiiiM(ot,Cg=hp- 

trullut , Cki uliLtl Fublic ADOQpntanL 

Other S-riKsll*0i7pwttiriiiiTo* 

La&lllEOpCDS thrPT 
e-ivzy Lm [hi runt lie 



cny tyisurprsjirj u J 

held Dt baslnse;, It , ,, 

I n lerattd. Ln tfT *hc £kWlj lubuw. ditch aui! n 




O ESiifeloc-f ■ Mcnnetucac 
□ Slcrrtn m 5p>esrwn*h4p 
U flU I NT MilLUSlLlUVlLr 

C El.iil]vTri.j-.Strir|r,n Mjmt 

B hall ray AccisitiitioA 
Rnnkkaj). sprit Fi-n^nra 
□Couiflitf tiril Lew 
UlndanlTlnl nn.i Epin tat 

LJMuifcm Fnr.mwriH.Liip 
UFtr.unsiel S] nan^unm L 
□Cr«rili( pn.1 CcIIniIdd Cm re* [Kin den to 
III Fsfiof ti a. 1 « man's Train! op. 

kiCmA, , .. r ,,, r r , r , r , r . r . t - 

If resent PoaltiQii 



DLOW— DOEritn uf 3. L.B, 
□93-odcrn Miiiiatsil^m' 

A £J inuiaiiu 

□ S t e n a Rir a pih r -Ste n o (tut 

L 3 Ix|ic^i I^i?ii kkriri'piDu 

PC. P. A. CoBCbin« 

QBaiiSnu.H En^li.h 
□(.'omnicfcliil spHn-inJi 
L; FTTriH-l i vi i Apookifll]. 

□ Tolw^firpliy 



AddSOOP - j i 

When wriHflj plm.vr mritfion, P^pvinr tfecJicinJe^ 




A Sensational 
New Business 



Bring* Startling Results 

Make And seEE in s. store of your own the world's 
most delicious pop-tom confection — plump, tender. 

bealtbCul pup-turn cnated witb ftavccy, taity caraciLtl csnily , 
M«1 e jiiJ IT ipccidl time- tested, DtcTtt funnula — dlffciHit 
Frwn any utlirr, More riivorj.-. mcrre dcJidouB, more sole* 
furiyr ilii: n. mutt Buccnerul. 

Start In Any Town 



Big demand everywhere. Chance to open in many 
E-cwui. Tolces but little capital. SuppJLes plEntlful ilil:L 
clicks'll Na cxpcrlonce needed. We make Lt ea , .y 1o itart. 
Supply eq-jipmcsit — be Ip finance -ruid l-wate jiuu and fiunii It 
Dtcit plant., J’i-uuefl tisccefctJuL, crl^nai fnemulft, Teadi 
jiTutrrw and. fiuriaib piubt-maliciii upejacisis aeciei ■, 

FREE « Golden Kernels of Profit w 

Fred book brings aLE information find 

piiTlicrelprer SSiovwh haw mhcsi are makiDa 
hit n'.oney and Sow you. can do Lt. Shews how 
profits ote mculc ujiU tiyca you -Chairiet (a- act 
jri h HEAL butines* m' four ewa — q ilic k Ijr, 
rariilp. while it's hew and best. Write today. 

No obligation. 

Long'EaklDi Company (Originators) 
1228 High Street Springfield, Ohio, 

RADIO KEEU» TRAIKEU MEN NOWt 

Qr| i ■ ■ !■■ cliiii L-iIppvi ir. n carv-nildiir BthjIpSjrIu: atip 1 * ni’o. nlrcriili 

HTr|rir| pil.i [ahj J-HP-S IlM & HAfll . r.TU H'rUV. Kart VlJi bL bsBC. 

C^.‘B if Fit ri| t«il liioiLn, iVuJii y>- l.r . IrM. Wr.-.» I ■■ih j' . 

jiaoio a television; INSTITUTE, INC, 

1 ■ rill LMriHi fih-t. Dd ?t. 19. ICUcaie, V. B A. 

a O O D POSITIONS 

Xntk'ii.yl'le 1-ipjmrt.ijnldM f-j r rrilnmS nien i,i ticlcls, 'il'-l^, mcJuu. 
piiiil- iini! iTutLiiithmi. i'ufI BxperlcRtC' pn»vKl uaneNriMury. Train 
;i- ii- in. ii In Aisuyi cln,o._ t3iiinl."-.df. uf qrj.dm.rni put Jo Couch wLtli 
pcoIrkincL '■■'rlfo ftir FItce Uw.>-Jt. Lt-wJft r+di EL TH ftlNUMt 
SCHOOLS, ftnpth EW-366. WBihlnttiin. g. fc 

ELECTRICAL 
ENGINEERING 

! a vidcsii. cskdmJi^Lti) ccu^c for mrr. of l.mllcd 
time, turn pi tn ill use «ur. Jf^lhunnllriri. ciiiiiiMrrlri.e 
i|reurnk r ihnp-'.hiirk. SLiiilre.-,a nn^trurt- m 1 1 >■ r j . t'nikilL 
L TrlrUac, tret rimrlt^l in^-iitritry. Monrra huaidlnn. 

|, all _m *ri ' riiitrturuL ciiicilciKt. Cj'.r.l'.'r mv ri.-jinaL. 

D( I C C ELECTRICAL 

tS LI 39 school ' 

JS2 TlfeHIl Art., WasAMltnn, 0. t. 
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Compete m f , f h!ts,w 1 IUT i nadMinwit* if 
you icnd far <1 u£ir drafting books NOW . 

Tliwe huhruutnta arc- made of ibo 
Jr fi ti cst u f G cTfji :i n si L vi - r „ a r r- film i>| ij 1 1' 1 y 

“ \ mh U rate and an? postal In veIte* lined 

Mth«WM*JKWfc#t HUft. It I'Ll I fin VAlUfl, 

but fm to v«>il tarllli tJifflP feiHJta 

AMERICAN TECHNICAL SOCIETY 

- _ _ -1 * b < cmhp*j it« 

Am.r*n TKh’kil hcbty, D#-?i. ChCHB-, B.*a*J tLfJmfii., CKki|^ In. 

0 «i il Fi# ll'l lUpa' lfr-r a pr< ^nr g-pC-hlUfl #M ifll dlXlllLM. E vJLIp&J dr* fPT Hlfik d*Ur*TT 

i- 1 1 j i - i -i . Ii I ».-l.. J n-ap 1 mum bc-tla In LE dap* iird ■■#» juj lUiihlbf =ir. IF E -i r r »-i« 
C . L iv 1 1 l I; r t, I I -rill pr-|d jj.M j,||« Ji'l diy«. ll.Si. Wiljf Ski EM A. Hiu i L uuO ill. ■**:. LI* 

■ jrn .1 111 --.jJicli.^Y J.TKS, U |ii.J. JmuJ lll^kil ?i*W nlll-Bia kill lullalb ± 1 TU| LO- 

■ ir I irnLg, 



McSweeny TraininR matas y<?u independfiab of hard times. There always is a demiiid 
for trained nieiil- Mc&woeny (^rwibeiFi trudra that never will b* replaced by meclianical 
equipment. Eiwily anti quickly you learn ;JJ about Automotive Merbanira and Genera! 
Electricity, Never VfuiS opportunity greater For the rnari who knows how. 

Eight to Twelve Weeks— Then . 



e 1 



J r H. HcSWEEKY 



a j-ih -hit dbiould uu/ Irons S33- la S7U a 
m»h, in (Jit) ihiI'.'ii i.4i vt er el-eelricel 
Gh( lint of the low- pay dam. brf^ire nl«Siic- 
Lry ciltr* yaw job. 

No Books— No Lessons 

la my aSiopi W9 aja jn*te.pd Ijanlm. 

fetudObtS wart on live equipment. FiEty T , H | Jir . ! | Haml™! i rj . n 
tho.uwud men can ntt+*t la the wlvantaBfl c 1 * 

cjE having niy [uaslUal training. 

Gua rantee Of Satisfaction 

I J1ETW to tTMn ydl Mitti] y<ni perma- 
tn-sitly pbcfd in a awul job nt pood pay if 
vmil arc ever Hbfleen years ci ape 

CnurSfr Mo Epeks— No t«sonS 



tltCTRICITV I, AUTOMOTIVE 



Is.Lrr. tn r: .1 r 1 r 1 : 1, ’niiiH, hc.il up- 
ih li in:i^ir-L| ! ukB vhkfa f MI m 
anlvErM-. B* a JlKdwcDrij- 

Ei'ery 



motnr propcllrd vnhlrJa — aiitnniij- 
l.i hr. W#eUif— AitfilKH *on- 

idiict atrv Jet. The ffwrr DEiriolaj 
the limrfl eervlwi rrm'jlred. 



CorrwMnopticB 



MqiI This Coupon 

-for FREE Book 



Learn to Dance 

You Civil lenrsi all the icirdcm d:u: ro :q the — 

TariRp iilt-pa, the new FoiTVaiS, tlrtamj WaitEu; 

BiDBrt f."h''lwiiitB3fH[.H, Mini pofinULr fjoalety 0rei# 

at hitcuD. t:v; Iv and q ukHc .rtn’ Bltirt fncrh c4 
nrirltBii dh-fteins 1 ju (LnapJf- ha 1-I5J. No muilq nr 

f I.. ■ ; j ■ i.j I :c-f . " | c.h'; &■ ■ "hlvwfi 3<" n in 

ClAuiJrli W 1 W ■ SM- UIH. ’I • :••«■--.• - 01 . Fq! 'll i- Ori - 
FiT TrlLl. tqmli BSUJG o?bfr. tk-id id muu iy. I'lT 
■ ■■I nfan Lnly I I I 1. plifl l-’JlliP :K-3 BTIlfml. Mcbir bilk 

9 ! *« r™. 

FfnLIln Pcib. Co. . BOD Ha. Cl irkli, Dof iL Bi|lr Ch ltjp 

FOLLOW THIS MAN 

FwrtP B>rr"»ew Chnrirtw N*. H !■ 

Hih-iSra .t^mirv .^j i> uM rr|r^ Gbcic . Mi- 

Lalu dOfeE ^cluL» ili anninrej girl's m. 
E***— T** Cjurtd^kn-iJ fto-part 
rfift tfrmie* A o. JUh 

5-3-0130 a yvar and up 

TTOTT r»n Wjih ■ Parer hlu Ltporaicr at 
11 TMJf aryl'll Um. ai a f ■ 1 1 1 bk. Wdii F-u moi 
IdnttU diiii Tspiil: aud diulla. I.ciiuli'* n.ll 
HUT ■-■* Kul kz l>jy a u«jkr JT JUU* HT *i.m. 

CF PLFPLFCD SCIENCE 
Sunaysl-M Ashi. 

C lie lira- IIL 



The TRUTH about VOICE" 



Fr-ck nc ■ flLr-zrjr. rlsb v:lci i wel 1 
L' J J dan Ena 



Prtf. L FiachtUrer 



Vnrj 

I™ / ahJ®^ I 

SSr^^TE- / VO/CF J 

NttIH Hlrhlnn AvfP .in I V.-H, 



SENT TREE No Obligation tv Hurl 

UHLnii j 11 T Sl 51 SSSS / . ibcNrt 



J. H. MtSFtsoT. I'rcjb, 1 

[ji|.’L. C-LL'-Ci MvSwti-iit SfhiHilq. |SlS F. J-qih SLtllI, 
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Go up/ Young Man, GO UP ! 

The World's Greatest 
Opportunities are in 
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CHEMISTRY 

Completr, pmetkai hucie-aLudy 
cuuimI prqmird by scene pJ the 
be=c knc^ri cbemLila in th.ii uinauLry, 
ludixllng Ax.i-cx tncaiF, B.S. f M.S,, 
PhJJ. — Head cd DspartnicBt fit In- 
dustrial Cbrtnluiy, Pratt 
laiditute: L. M. TtitiiA^, 
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CbtmiJtvWilstHi fV Ca N™ 
Vice ■ president, I'bited 
Chemical hud CJtziii:: 
Produda Cb.i E -ley 
SToycutcnJ. 
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HanffsOn WalT 

Just Turn Handle 
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ri'viVin ii.MiArY new t-aber-JnLcerr 
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Physical: Culltue Training 
won imj the title l- TJie 
W r orid r H. Muut FerEcat 
Stru-fip Mblh“ and a cosi- 
ThuT ra flw> M*vi<=t, E hay* 

been featured in r>vtv lllKI> 
pictures; trained luany AS" 
thti fillntHlA T!Ti.i|L.vnvji>ii 
Stars; find jilirid many nt 
mj student! in Eieturcs and 
tin tlie^Ltuc. Now i'U litJp 
ynu thn>u*h nsy homt- 
:■ i n-:l >■ Physical Culture 
Course. 

OPPORTUNITY FOR 
MOVIE CUNTRAC I 
IH not only aJve rou a nerreet 
piijFsshiuc and jkn’k ycjiir body 

V 1 1 : . 111., Ill* kin’ll* III ILlIlt Mill-- 

p!i-- II am si and, lnzL J 'll <• liter 

rr.ii iii iMy Jiiru ie L.iont-wt. Ilie 

winner of ulilth WLII rt-ccl n 
Free Trln- to If-nlij-minii 
niid the (Jpiwrtunltv f^r u Movie Cdhuici. \l hiture.ited 
in a Mode uireer, 1 13 lielji you iwnonuLI', ..il I part. 



DEVELOP A BODY LIKE MIME IN 90 DA VS 

Put ynnneir In my bnpils for Jmt V> ilays, anil lit 110 iviil ynur 
chest until the MBUufl I«I J>Oue CUrtiWS Sip apart — IH put 
ijiiL,rJro i mi invar srnrj amt ihtvuJdeni will laugh it totulu 

I'll mu h.0 ii new man of Vu-u. A Ml, nrfriiy; I le-- 1| u n _ Tdlti 

tnlL-irlrj I,r htr.-l EUllt the lltiyrili; II'.' OF A G«ft C-int. [.*!* inn 

prove | ci Itcrer iH r write my Fn» IINiaEikI 11 Mt tbnt 
cgljsiifl nbnnt ray loir-iirlctd ( 'auric And tnmimE MhhIvi' -iil- 
!••••!. I; mtfi n"lhliic to - r- .1 :■■ v r-*i- un. 

UCiNDMO, lit Hunuiou EUilfi. , HOI. LY WOCllJ , CM. It, 




ScfctHUl of 
Engineering 
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V i nr 1 



B-3. rjcflTiifl it) Civil. FJ^Ctcirul, 
MerkanLcali CbciriLr.il, AcjonantL 
Chi EiVictiaO^r.nR in 2 ytora. Thuee 
who Lick high aehool may moke 
up work. Living ecdtu. tuition loir, 
liiiidtui la Lrum uJL over tlic world. 
Write fw eafaray 

<1M Ciiirin* *nnn». t»n*l». Int- 



EASY WAY TO 
MAKE MONEY IN 



RADIO 



Up to S3 nn hour enter in a ehort time- New tniLfi- 
infl incllJtHl and scirviae equipment offer Sturts vou 
e&rnttig qi LLi'lily, Dc^aiOi pE no-cost pUn sent FREE. Write 



Radio Training Association of America 
Dept.PMlSj 451 3 Rivinswpod Ave^ClilujDjjljhaii 




HELTKC AKHI SllFWfll CO . iBJ R t TitJP* LdiiiUl XV. 





A MARVELOUS mu tor, 

■ ■ i : L-.i i: h-^|h.-ul fitly for u-v Y-ou 
cun 01.1 many MruundinsjhwktJ 
with ihie fniir-Ci^rrtiiPftl Rrotr&r 
Mct>nr. Sironpesi, most powers 
ful buttery nwtur uf ila aitc 
mude. RutU all toy models. 
With it you. pan mute mcuxir 
driven vehicles, end prrfprm 
mcicc than lurcy dilf-ei-cru pt- 
pcririWiiLS, alt d^nliMd In th* 
Phi InMmcTlpn bcRjJi ai'.cn 
FREE. PLctc utc u few Hkw 
EdM^Rnetise Lhu B!*dc of Y«JOf 
Ki»i L-. Huw (He Mninr Moors. 
I' low to Make RheoMuti. Make 
Cutun DisfippCiif, Russ 5 =* w. 

Sntyg of the Siren. Whirling 
licrviib [Jp-lt. V™ may have 
this cHjn-'i.'rhil inoco# and hook 
FRF-E r Read Special Offer. 



STORIES THAT PACK A PUNCH 

The Open Acmjtt few Boys is a ffl-[Mj{jc ifiOnOSirift. pub- 
lish ink sparkl ing storios uf .air adventure. iftorL slcm-uk. 
Ar i k-lca'hy fnmouni ciutchc* arad mar nthlcuu; ndvencure 
scnrini ef the barren wasrei pF the Arctic, uf the wild 
jungles of the Tropics, p£ the battlefieSdt. uf (li^ Wt.irld 
w'0r. of the liijw iH'ib'i'i.. ivf i I'm: Old Wcat, and of ihe mys- 
tcrJnus lands of the Ear East; busmen, stories, sc-l>V'l 
stories und many u liters. In addition I bur creaF ytrlali 
each '■sirth JJ.TO in took form, Wnrlu Tiidc unr- 
respijikfeice eluh. aBcnpt. OPEK ROAtJ 3 ? [OMEIiK 
CLUE, best d.ipc on huncJnR, fishing, carnping. O'n- 
tests pslorc. with plenty erf prize muory, Red blooded 
sturto fof red hLxclcd u bn>a 



SPECIAL OFFER 

Rcuvlat yearlv aiih^Ti pi ir)n prt*e SI JM. To make tsew 
friends we will -.civd you next i waive fat issues for SL.iXI 
and send you also this wcimicrfuh pctw crful rrtjr=if ind 
hivik Fft ER. Aeh tiUiekly. 



Mil HUM Mill II Mill ■ ■■■■■■■ 

■ Mtctumfcnl i Jrfrt- 

OPGN HOAD TOR BOYS, 77iij jr«vf enly 
J 13D Newbury St,, in (U Unir#d Sietei- 

I lioiton,, Mare, 

! You bet E wunt tisat electric tnuteir. E-tiwe'ji iny Atllar. 

I^ifl rPc cLvavi fnf a yeOf of The Open lUtotl for Buys, 
3 und rush my mptof und Loscructicn book by rcl UM 
muil. I am wuLting. 
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Kinds of Birds and Animals 

(Send the Coupon btlcw for FREE BOOKLET) 

interesting and profitable hobby will 

you hours of delightful recreation 

* * * 

Taxidermy is FUN 
i E [ EL mm | and you can now learn. 
fX 1 .W^ it at home — by mail 



TAXIDERMY 



An did H.linblc Schanl 

TSj iy-h-i i'u- r_ din- pcKmI hu btta vi c c-rur a nfi 
C|> ■tan In -If %T« *1. -1 ■ I’l T_p ¥LkS LlLil Til 
l-fcfr iPhd-fcM «yi~ ]M.MD r . .1 '.ivUiL. aim- 
71V V;"rh :>?l LJu 7ki-.if — TkiidHTi.v 
,r »n i>iidterny itnp® hur* urwl uuC >iFa 
Da- "Hi® r-r rhpP fc-lir-al E.ia^Uam -.1 I hr wiiiU 
Tivp|[en nnrbmui aid i'* , ,._i« i r ^ ’■■.rr tan--® 
■Tir rlnsnlp. HV Tin. Hr Cm a. ,'r ir h jU-j fm 
llpv.» 3 flLCrt ...'ll i r uj|iirm( .1 ri'i * 4 . Ill -W Efl 

Li bully Uumclii; a |. up 

T-atr IXirtd k. ? W .'| n- r» l r trr B |i |B >. F . 



Read Thesfl Letters 

EuferfB. i > 'un m h« ri-zwit iludmli' Oabt^* 

! fliZJ 41 'C-lla"ri I frit* midi VT*T fl ?«>1 r*' ■ I"-* 

-liil.-i IFI H r L" cZiCF. C. Flliruil I ■■ ■ : I 

muqkri ny ^prt a ».-ih1 mfur rt- 

iki flru ^iHb. .Vi! | A XThdlr-r ClVh 
FT.*: m fm(if /Hrr -I. 1 Ir r urn*. In my .Irrt 

r ? r.Vand JUttW.” J. £. M^r V {.S . Yj. 
tdpj- r I® tin,— liU#U, T iw jjw mv «■*"“« 
iVilf-J. 7 *T l'Mf ■■ arr i l™i uii! T J'l "■‘■•'■¥•1 

rramjii -l-d r laM^ km*.* (-Ta fijfj. 



Send Coupon for FREE BOOK 

>■ ™ ™ ^ V ■ M ■ ■ Bi hT IrAr dD Bird «-nl lLt ■ ivj|bi& Id ih* Ml, Wi a JI 



B*id m jaur ftp* IH.i-iid.rr4 Lurch. “3b 
©■Sfi" A'lrt |p|| m bnlm 
Ifcfc mr\. r Mflllr »Bll L'lKifily tj 
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| Northwestern School of Taxidermy 

) 3279 El wood Eldg. t Omaha, Mebr. 
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Learn to Mount 
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Classified Advertisements 

WORLD'S BEST WANT AD MEDIUM 



Ad^aMlaernc-nts in dill t*c(ioo. 3 5 ccnls per word. «ch iHBlrtujn. rnir.imum ED wgnf*. In Beltane* 

Tn b* Lflicrjed under proper claMiScatran in JnmiAty lasue, cnfiy should be its our office Npvembcr Lflth 



ADVERTISINC AfttNCIER 



jhUVEItTIfJK Bargain Tali*— 14 wnrdi 
In l I r»rcHntiLbi tianday riomspaimi ti -I 
I’m nFiiCmiL- with sour iJ>. flit* lECtleES. 
lELCEdcuie. helpful JtJ-CVuLdo jhrnrLTii l-'-l 
[■Tin/ n 4 *w<|i*|itri, m-ij-irinp-i, mfi, raiEl- 
TnB I lii/. tit., free. Ch-l--*yn Utlon Afenry, 

II rrnL Nnrlli ern B3:lc.. t'hltnRO 

I .MCU liligduy nlTt:ilK?mn^T r.n niiRi- 
jeer (SI. WFcnd'a PuDulif Eir.Lft*. 

AllanHt Ollr . N- I. 

KELT ERE 3 it Tun I TrerkHes. Villa 
bet. lltrfr A*fni^-. ■It Li HhUluJ. M- Louii. 

3li«wiiri- ,, „ 

b" ItJ-lK — EvrU 1»B AdHTHwn lEaLn OuJile, 
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C. A. Lfwon- ff-l Totibo 3 (ij TprtnEn 5, 

Fl r a ■ LA . 

IBM imVKHSAli J Ll~.rr : ifej ]Lj|s tC0-S-. 

HArtTy ThA|iIi|'. OnslUY, (*d|ljRa. 

FBJlil FLia btAUEiruL lArpe Lfarmu 
ttLIIl me M"t iT-prur*"]. Amlnl. IPJI iNaaS- 

J-idVl A 1 1- , ] I n'r.-A li'll. 7 1 . . V. 

l-RJIE I'.ntPrl Al£AElA, K twin undll And, 
iTiln. tr*-iAi. p|r . in ipprntil ipcdlnnli. 
i:rirl:SA l-1-liie. Ill ER. FIukAV 1 f-5 'PrrimiliL, 
llrwlpfv Kril l. 

r" ' k. ci'.i 1 1 1 1 y. wc RA ti v t: A , c«h|H«r 

■- 1 'i-r kj mlnL ii"l Uinl. Apk Ft Trrn nrlfn 
hit. TJpInun BIihd Co. HA-F Wrrt find. 

IVe* T oe A 

mtLVTTfil) IIT OF I T. ?7nn» Dlffermt ii 

<AEll rCTATjkil EACiln* lAl -4. lltCiTriirtl. 

ftl hATfivrk. AIe-iutj K. T. 

lote XiiXTSt 1’nim‘Hi^n. 2.ir. wnmt, 

Ikir, -flyraraFfr, Jg. T. 

PSEE Fine- art or iMw S5 mH spin- 
ItIi line ill i, lAEijAlL I'. I III- «UKd, I-:- i|i- 

etiptI Apn]l/>Anii Ero'lnitnE 9e nnklige. 

VtTilEnpy \1 a','i'i LJiiIIH , iJu nliMlAt'. llm, 
FREtL JO PLIIdnnL A LI ill'll In’ ■|ipnii*l 

ipplltnnti. John Conley. Flihen Id]ind F 

RiRAr T urk. _ 

200 IHFFEREXT ftlimpi, In-ludln.r Er'j- 
inEle. i 1 e=<*|i. etc.- JO:. JL. 11 UiTlrnp, 
Tdku n eA. F ilir. 

inn: AFHdlLTK]] r a. H<mp»- 35e, 1DD 
ir S, rn<iimeii»oE|inp — *1e. NrMiBnd. ULAmp, 

100 CLh eiLei. BcTieuiE. F ra- Vurk. 

55 ScaEcB Ahiiilnji. h- mil ItUEllA. 
KriiLrri . HI, lr Ln I'Plini.il 

ippllrantpl llirn-jp-j wiEmtep. ILheet . N. I. 

fU’^TtLbJAt.^ l>t Jj^iRein parkni r^. 
.t' -ievi3 BppIlEAnLl. Hii.cL, FJndrilnU'j, 

IHIWiU. 

EDO HisSKft llE. AiiU|i hil-j-ilr-r irj'iTi- 
P**'llp Hn(. ItATT ET Tt PPle. LtEEHtUE- IP'3- 

LTHFlLlAr^/rnlfllCnMrirBrott - klf. ]M 

eit |S rif-E rfLIil Iillti-Jluvti ini;:, nj hip 

EiHkcIi Hit. FreiL IldlEiOErj:. -13 IS S. Aih- 
linrlAr*,, CTl lriA Q, 

IT. a. COSrAEEACOfR^T]V>;'s— la AH djf- 
JHftart... It 1 J — all for lte. 

TLiclil Jr.-I rr 1Em | l-r» E Pn r. I CE- V*. 

lIMTKIi Slate' ulfilom -Hr. foe-tEcii lie, 
r LIJ-'ll lint per Dl I'll, I TrrA In- Fin| jjiiii.i 
M I- -.Inn. H n, *L]j ][AC|T1 E. Chldia. 

OHATETAaH |.TN(ui*i hamilm (( cot- 
]E<7ilnm And iFprarAlK, illihLIy il..mirni nn 
PAMtipA. 3 M- Hit Inn rnnl.j, (,-HJCer. IdLil 

CjLLTnmlB, FlreFiTiill. OTil->. 

3-' lliril I ClJ.fi. A peiiilm rd^ral L- mu, t.lil 
pliiiipipv! Sr initiEE ruuwHkla. UrruLSsaCj 
FHiri'Tlejn l a. 

311 DirFrnZTTT ITnEUil ftljliii (Bat SO 
■'IC.-ri -:. T r m i-ij ai.Al'ip CoEnmEEDWitlrei 75:; 
30 dJITETEM J ld'. C_ JLrlltrr, l-ini 7 LA. K:ir.- 
11 1 City, lip 

CjULADA EdKifArArK-n 2 tarupi fm*- Tllll 30 
'-lQ*rtKS iRnPi'lk nr Z5 iIJiTerEci: n: i ni:.l li . 
eLLSirr piekn lie: bnrh for ;v. LLfIb Brre- 
fipirLili: 5-JII dUT. tfo: 1000 tUIT. TDtp SOUQ 
dllf, II 00: ipfOTJ] i«: rPEJim u -I li *irh qr- 
i 5 t. TJeeoeIc EUmji Cnmonny, Lrctleri -1 , 
Cboaoh, 



KTiiU TeIuirIo pet 0 illETcrrcit lie 
Iintl' In ie| Iqlilf *npn-Tn| APPUnrvI;. S ew 
hjltplTE snap CtL , LOMA 1 . 1 Sallr ftir. 

^jnr F-r-rV . 

HUM- l-ijiwlus Lulled riimpa SJc. Wuh 
Enpim UIirtiIrimiIhL mU'.Tnl- trt». Lo Itny 

Tm'llnn Cb- Lt- Unr. ?■. Y. 

nSAP tii| p. in ini- yu..|ihir. Cypruii 

FrrlL D.lEHLlull. EE All ilJlItTeTll. .Ilia 

■ tamp will**. h|TEp. All v io nnDrcyril Ap- 

nlfourij- rnltrf PAelOe FiiLUEUdini. Dwt, 
II, li nt &5 . Veninro- LiaLlfo mla. 

— IM BThMh Cnlenlei. riTAiialiiid, 
*lc. r EA LppEAlAl A|lpt[eAnUl. Send. lKV-lq!B*i 

F r i T-k >>LTir. 3 Ipi OM, CletelinJ . ObL e. 

t/JEtir;! Lomb )n*t nodtann itamp *Mium 

■ L HER --r S |lL£E* L'l'Tl luullLIl pdLl L'll *lEk 

■ utij-trloLLuii !i> nitnlbily luumal. Hn>d ;in 

itBinn for i-m- |M ■ I .k UnH-rd. 191*^0 -Ofei 

-ilAriiuelle Uldr.. Chlraen, [II. 

t lltt . — firb Flnm ip up:. re', - 1 ApplIrtAidV 
HhiiiI ITiTliTi. MIi Ii Ub 3tl4f r. HBtrlifHl. 

FlUiiA TlnllAY PAEAbE I i.p nrrlE PPDETRlt 
nr-r-ILrinLa. l[Ar[ia- E107 B. UirihGELd Art., 
Chleun. IIIIppIl 

FEJiKY Apprcril^ E.nno Sii-lAn, clineo, 
N7lnl- IilbarlA. nlr. A I r-> 15. MO itecojIpa 
ijir. PtiLlAtElle Eietunif, BluftlAiUn- W, 

ti ItlFB. Ur Lied Buiei- InelodlLk II lit. 
LJr; 30 l’i ma.Ia 12;. Iti-lireL Kipan, PliEnt 
Fl*r*, Tiiledp. cihlo. 

tD UlFPhnKMT United FtnLw 3 Me. An- 
a-r-.ll- uL -in JLanruut, Sr liliiilnrh, ill- 

mil . &TLeh. _ 

£50 AOuU IOekL forElpn all 



SON V rrY [LarLy i:.ll,-il r tSii. 
Lime, t'nn n 

FENNY" Appmeali Ikil 



im. [On. 
RLmo'fiO- FjiiI-. 



NeU 



Ell ISifT- 

flronbtrA . Flul !'i LJ ] Flill x-rltiiililB. Pa, 

CAKADA SO T;t|#lI fh. ]. 5 rj t* N>.fo„nd- 
I ii n - L 10t: 100 RFltlat, Celenles lie: All itirre 
Hr. U Cpnpil* JURJ M NAwfa^illanri Jjf, 

ApgrwiJi with, eieh nrJe r. bYestiiiLmtEj 
ftimqLfddanpinT'. TjinApn. .SOAft, Ci miU. 

T5S PimXll’NT CHI arnlfo mam IiitA 
to pEt nlnriemih cenEuey ibau. Ruhr- 
Rliri'i fluid. LLiiIiltL C-oAnrLiR. t-JBlainE ISl.j 
Ijpp. Map*. 

'■V KIThl lhppnniLLE],. Itusiell Atrnjie, Lleth- 

lphFnir I'pnnFjl ran|A, for ll!t «l tnenlF EOF- 
tfi [ft w in ifollir, 



APEr]3EH'S 2 Ef Oui'A-OIiLf lie. Jlr.-j 
UIjiilIu PIAUip, riOl nrrmiii xLLir.pi 1 pm- 
wjtL Tilun m Millin' flnl lari. nertmiloiL 
l: i . nr ji J mine, f! Ale. AlniiAbl pal, |nford#v- 
foir p!imp pmLllfii «pi,iEi|ie, nnwppinnr irt- 
FF b fi r--d ■! Ampj TTBEjneoEe, JL.lay, D-uleh 
ImlbEL ete- r Olio P*-bpE jL=r* tur*L, Knllw 
oniSL L"r lo ipiTr...il AppLLeinl i. Anehei 
SEbIiiii r iimiimj,- . Rn EhB|-Enr d. S, J. , 

2 + V.lIiICT[>:p*CuIiao pLimni. 3 0 eenti. 

T. l ■ I or iLAmpi TrEO. ChAinijeri ataiop CD-. 

U. I F. NiPHUj_N nw Tnrk ijllT- H. Y. 

UNI-T Or. 33 |Jiifor'n( rnmr' L-r-lu-IInc 

feirto i,nLi|<n : _ linj.l,ir AlEniAlL icAinpi, 
10 A(rm 4 tlr IS I'niiBit hillfi ir*rlt liiu-ri. 
eomniREtoritE'ep. etr. 1 onJ 10 I laLdL. ,u ■ 
rr-nili And h|iriLr*lBi| Tirjrpl|F( arnt irLITl 
e?'h «irer. C:rh».n Slim^ tfoinpjiij', eileu- 
l-FlEt-t. M ill. 

CLflTjTjECTTbFL? ! F"r eirhpnplTir Ptampi r 
lilurtTiieri PHiuidi ylcli Kno «ll«Liird, 
Aik .tatrlmn Imch.ie LA 2 , JtRilxli* FjIt.he- 
IllEr*. til I'AtPAEE lluna u, FIJ LJ, Fri npn 
U. fi 13 Ji I*, ntr ::: 3 1 : p, coiRiuinnrAELiA| L 
YtHmioa; 10 IWili Arifrlri: All 5 : ir 3 Lh Ap- 

ppi , ;xii ; hujp on A C*L. PlAlrta*]J, N. J, 

iLHirihll L’rtnnLr!.: 50 JIOerORL aItp bp- 
brOij] ApplirinLi JFn.tlnj Jr p-HtkEb. H. £, 

. K llTFr E.A tn. In illAn A. 

L DIFFE 1 VIENT IDe Tc- apprinaL ippll- 
font* nniy Pre: list vf tJTrila iiirkiex 
KiliiAd FLU SLulp Efoi, bfP JJIdEi. lL« 1 Pil 

City. Mo. 



FltFFl!! ES I -I nrLi | r-impi Fnifore-Ee. 

P^ Hn iiErtP. Ml Ftujlfc. Bav rity. srieh. 

ISTaML'i 1 : ftent an Anpiarj], e: 50 :ILi- 
eount. FHd i3l'l E.'5 cEl- EOT F. OmPtlfY ATh, 
ElHihfrraE. pjj 

fou IjTFFEIl^NT LOe. !5 Jipics L0e. liD^ 
dlieouni ipnrnrAlj. Cinuu flEflmp. St 
Itg^hfEP r 1 . ei". T. 

STAMPS tient on ir-pronl At TO Lt -Ifi- 
wavt RyrdRUib.'* nvaul rrj Emmy ElennIL 

FlaJ>^TTBT. I'l 

(.'N'tTEO >tai « itampii lpproiaL 

UuNEE'. ifjJL i'l.'.ri Are. Nil., Ml:i:ir:i|:.illr, 

SEiimrciila . 

rM’lClHll E-ijapi fonm forFjpn nlt- 
pirr.r, { ; r-T ixiunA or Li te DPI lillipjR ltmJ-. 

: i-± Ar-pi i-i ilj4 iliil kiilAu r,:i-l. libiFN ELmrri 

iaj/1 hVj Fhlurl- ai HIxrtE- I lnitPTI, 

IDS (CHINA- Ere,] Sr. Alhum (300 IJlui- 
iTilInnsi LI;. UulEud, L 15 Tn in iii ie, [foitnll. 













2ftA 



POPULAR MECHANICS ADVERTISING SECTION 



PACKET 53 niffercnL Eram AliolLUi, 
Libinaa, SLia. n;.. Alt" ir»L«tniitii de- 
EH-rL-aj- tint TJH Did 1 1 1 1 1 1 gUlflP — xlL 

?>T PnlT -Jr 10 ■ FC' r b ¥ ' , ‘l qppvliiuntl. Iltch- 

Hml Rec r*. Ifennan 

lit ST Ont rfnl ■mi'niTilT In AnflETlM. 
F, Htfnl. 1 1IT flP. kMh HI FhHl dnlBhl*- 
HjlJALlTl StAmpg an mnEarnl Li* #P- 
Frrt premium. Knlc^Sn SEftinpeii. VlnrlmJ. 

>.W Jcf iE-y. 

“ ALTHOUGH YdJ llXK* or Rump* Eg 
n;>ri|ii:ilr |g LiLl rltb Dr Luglntig TDr fearg 
Id- «mn. fit tsjuUa n-nrt in E«r lipjrmil ini 
rcuirLiel lull! [hi: Ujili Lilt htl" [ llfld. [ 
Tfii unnuie te tikr iti nr funJiir im 
Ruth, irt Elia con: r! - rrctl'-nl 

rr ii ■ ■ iilTrrl bpn uilrr hpnx mi'k-r [h id 

e! AS.UkJEla- V(vjt nffcr ^Irmld dp fguxlb 
it irril Per l-irLlirr- iBfiihUluLloc aft to 
rirrs. r Ee-lir tiling. eLt.. wrSti M, L ftmid, 
l!n|it(rr, ['Imilliiil A :!■ tr l: iLni. PupuliT 
UKlunhi hlunLnr. " i'J £■. tinli-TUi Hi-. 

Cti1nc«, in. 



FARE COIHR 



[■;!'. T I 'mil: mil fllix-iUra Ln l-UIIOILLTiE cl J 
cdLtit. Bind fnr (rw ts-niup LI hi air hi# Uj mLu 
mLllll[. Tnu 1 1 III 1 JtllxJiLEd v- lull LI. fund 
fnr It riTJf !■? ‘n ffFn Fl Max ?i T r 1: 1 . X'jml*- 

matlflt, atcW Lllilc. , ]>tpL. f, Fbrt Wwils. 

'■Tf**'. E.Arun^t tetp m-lln. An n IB T*. fl. 

FOhRIflX L'is HIKtp tola, ant bI«b Kb- 
Limn no«T and fiLilns l5r. 0*& Elil, 

i'-tilut Hikldk Inirfi. 



ttr.Th iifiriy irr.nl Pi 1 Wi:| p n 311111411 her 

IhHt dlmt. H. mLnlj inn.au nr jJu Lliirrlj 
■ip;iil nlrkpl I mi A nuffxlnh. fl I.. jirrmlUmft 
[Ll'l for lIL Tin eolbi. fiend Id ret liria 
rgln Enlilpr. May n#in uiiirh nrelll In full, 
MMlj S JJt PL . 13. F L. MVirth. Tes. 

OLD Lkdni- r. l 7 a It, Eklllrit ll-L : imI Did 
enLn 13c. DltIi, JSai lriL. lliiuLInclx.. 
Writ Vjri; III ii. 



OAT.EFftRXJ.l (liihS— (fciiTtir 'In'. tTef 
t'i |J» PI"; 3b pIho nnd rnlik'1. aUr. 
Xiiinin Sh-ukl. ][fct ] EbDt Lilt ["Lib 



SO D1FF KSlR>'T lull, IhriUilinh IV.r I EH 

li'c. ''ii dllttrrnl i'ir. t'uLn llx linniiD. U-pi 

fl.l! . Kihpii rllT Mu. 



in DIFFliaEKT Tnlm, Jfiri 34 AIR.. 34t; 

it dirr.. fLH. lUshulT. Kami Harum CltT, 

^rimourl 



tll'Tl IIP np pxrli IDr r'PTli In ]™|ltn III id 
Lei. H-rri'l JjmEi tar ILkL Dr [ht.D v.iiuriL 
jn - P1K30. Tt, ft n rlnpfl tli l. \ fi> 

WMWCf JH|ph*l. Sir 1 Cnn'r„trili tm 
AKUr bill. I0t; Hbi but, 2Ht. KdLb-X. 

-U.-R Tp«.rl l Hirh [ d^hlir xBfl.. 

IVJlLFIflN CnppnT bpfiirn IHUt, h CTllO 
IMDSI Dll'L flilJ.lDE lit. 31. Dill 2S:i, 

Ctdir TtinLili. Imrx 

fisENS 1*4 Fnr 5 «dnt and r-ntn- 

lne «■ 30t f'T S3 UjhtrEiii. Trtjut Ct-lrt. 

. T.i FuHttErit, Tin! 



TO |5HD Etch ?!■ lit Inr nhl mLn.. 
irr.nv itry nlunhlt. if.ttp tlL Did muntT. 

Oft pnrlrnt. JSpruL 1 0 rp^d.. for illuitml 'd 

cdIs tlIuq txwk. irt. UiTitarietd liTlrts. 
IT# L>u> hiiiL lull. r :■ ! rr F_r rtuox! r E 1 . 1 X 5,. 
Lt Unr. ff. T. 

ICTLTKD HLuti. 1 J Ift nni. lm’CHU 

linriM. Ihrtt-tOfl. Tllfkf! Mid liAtEiln liiL, 
Ik. Thictnrv dirt# l»ni4 ptp<M ji.nn. 
ClrDfCt rnrttn. (InflWODil Mn lil I |r . iLlsipt 



T DIFf.EEEUvT CDlni. 11 bLLla mnd tp^- 
Itr. lit- [ KlllltT , l« |U3 S'llllCTicr. Bill], 
nirti jiurji in;i 



OAOLERAl ANO PMflTO fLUIftHINO 



MAKE Tror timtri tirinn tpu in 

Ir> i«usl nr txiitett. Earn pHd iiidt ■■■ rtilrt 
I Pit li« PwMPI lilnilnwriptij UlP*. wll[ 
ull Ld ::i:i::nti and ntAcpAptn. Trttrn- 
ddUl llrTIlind. Fi|r|ni!|ni. muntr-inilln* 
inert [Imt refuel 11 an, qurliSklr Itarnt'! ..I 
IHTH* l>TrnnEh tf. I'. InlrliAX lid Jo<irTjll:llr 

I 'lllllr.iE T3 1 1 1 1 V Ptv • II ■!(: l-P I'LPII I ml-. I ml rn 

wbLn Stocr Irj. ti"tLL* far fret Jkde rudn. 
T!nhi-r<il Phl[4(rkrihDti' •VirlHirlLlLrfl, EJit-'. 
PJ1 In LVfdt PilTd Rlrctt. Ntvp Vert. 



WATCH i'pide:ii. lirrnrT ixpmiuTtj. «trrr 

Url 1 ] 1 1 1 ' L'j r i WdldprEut ppr 1 11 ft ■ 1 prtl- 

«nt. tarapULP curr I — SJ.Sd cost nald. ! i nid 

Hit btttMriy Lkl t-jhi'.TLd mil lUpulLtd. 

Wtnntrl. I nr. 10 W. I"nd. ftt.. JItt Y«ti. 

T-rt -x VuEh. 



I ldC/T" orlsMta .1 emu midt tj ■; T"Ur 
Man hlftlLLfU LOt llrh IpIlTi InYrlDnn- 
EltiULLrullC TDH13dDll ."'IT till ATT t Qj4 n t JTV. 

Im ihcLthlllDll 54, Iirllit. 3 d tir-h. 
Vnunr ITnto filtrrlrt. +03 litrlha BL. AE- 
TS. T. 



TOUR FlvuPlID UtRiCtiu uiiljrrEiL [n RxSO 

And hind llrtftd. 11.10, Lent TLnt BtudJp. 
7 HlblWXiiiU WilfttvPI*. 5rxlu. 



H.YRICJAL^B— I A Ei it man K(h]*l{ -lT. r TUI 
Inn t(TS, flii inn, VnlxilmilDr Tipi. F: 3. B 
krj Ln Ihut ihuLLtr til. 15. IJUiUh CriflyE 
Strl'A Is k-r.!:ilx f i 5 Lpnx J1H.T5. Tlnvi- ±10 
| . ■ 1 a [t* - h'iziilrtdi tr Dlhtri Lltltij |r. .put 

lurL-iln Iiii:4h VVtIU fur )mit ID|iV IndPT 
It to. Csd Lt a L 0 inin Cn,. DtmL, Cll I iF r 
tdd SmiLh 14 'lIiliIi A[pmuv. f~lik- ii&D llllrjld. 

L0M5[ Fliers And Dnlilpinont. Ail rnfi 
air ipttLi IL a’ . J.lrtf. 1. Ill' Dili l^PDtn spril^tb 
11:10 Xkxp-iln AfHftii*. JUi In, Kiw T: irrt. 

h'.AM H R A IElpiaLjii.' Ztlu LIacLaii ilLtlrt- 
lr llltd 0113 cm. FD.K IViftT, IiLp.(. himluL 
fsr, V,!;.. |1H 'Tmkl M>L 1L. FL.1 l IlIHlt 
ntrr. I0V. nil tw. Onllci Mod C. l'ihAh 
T± !i lrriH, pi| bin. V LEt, llha ojdh. Ujat 
hi lit. 1 u-pDdtirul i'i n:r!"< In kf" riiilmr Jin. 
I:;E Jui( 1:111 Ffde. 3iatmDii.l3'ILlDli Cnm- 
£§nr._ nLH_Tl^_ l-VlAlllIlELtn BE.. IJhkArn, _ _ 
ED L'jjdi m J'tPJJ atalli tj.00. 

Bnriiiiir-i rrnlonYlllp. Mu 



> I I! I LI h-PlJ-U Anri Dhtn itLliPtlPt 
ITpiLd Btirkt. RtmhUTC. TILLnpId. 



JIA 10 , ■ '.ti'j in Dliplncrappj. 

It UDilt- SedT* « full time, k'tn 

:.|im, FcChlllf ill.- IL Elbttltiltt UhTIKtl- 

FtTP, ,eu#rltin KtllOOl 4f rtuLPJTPtllyr. D*D[, 

3131, _ 3CD1 . MJrtleio Anmu, _(.1iL.:i*q. 

BPECIAIk Trial nthi; UspbIupLtic in? 
■ Lrn Cull 3 itiiL. r ptlHld I Lcrla 1 it':. 
EltiuLLPil T 1n:ti p- lArntmtr'1 2U cmLa. 
Roil kit i,-=i:J»i liir^iln Hit, BDitrikt Fhna 
FEnl IhlDE [ 'DIDpiny, 2F3 Htll Artnut. RdL'Q 
nfcn, Vlrjln 



ELITE 1 Du 1 iiwn! LVtlLt Lor 
jr.ii.n'c nr PUT ixi r rep-culiii, ihintlap hDud 
Ld inDkt liKttr plrfurti in-l t- 1 — ■ nin'i- 
.■', mprh.ir: PtuLlipri|ihT, LID CiLuDEi It:Od f . 

JSD'kn. I T, Kin 

YOfll FxfDrLU iDdlfc ItlCUJ! CnLlTCtd. 

■L» *lt, 104, Tlirf- qiurLct. tPln. 

fltud btd[ rtEAllTD (dim I Eodij. h"i ililrn.. 
llirnivr I'i.-. C m IdlL, SSI BtEUJLIln BEdl,. 
Uid IdMhni. Ipixhi 



MUfH>N FiCTURCS AND 4DII WD 

till If MEM 



RffTSTL Bpnl wlEli imnitfl. [w.r|rn rlil lirL 
rill" hLiii'Lnil EuOt iViidmIIl-j IS. 5D. M-..t..- 

ilrlirh. liiincmnli nnjjtrinr 3LT.34, Film f*t 
ruhitrj K.lo O.Lui Buil Hit 15, liidErptn. 
ki-rrxrL W'prnrr l-a.m. Mil Ion MmUtlynEnr. 
IDi Atp I !. Bfty mnt- H. J. 

LVEECTEILN Bttla 11. &d, 500 [ml |l.DO, 

jrr/:py FUipa, W10 1 "I11--.I PrlJ 5 I. Lhhmiwdr 
fPilrt, 

1*MM MOYLE HirSkln IDU 

frtfc Flikr. nt:'L. A - I S. tThlLitP- Mull. 

Lll.lltN ThHCtD iiinifimtfiL ut haut. 
UrmtuiL nnpin-IvnLlltp. Ftun prIaIpc. Thp*- 
ti« IlDhiDi-ra ln.Lllul«. lilmitu. K<# Turk. 



|.SK 5 t IJlLk Pni;#p[iir ( 3 . 35 , IhHiUllf Slit 
111' '■ 35t np. l r ctt bkTEIb ]Lll:I. IldlDE 
3riivliP. Rml 32. HuLihi. Drcii.yk xAll. 



Lllmm null?. 140 FfAL, !: 9. Rtn'E 
•:l! . :• Tor IlLp rDLllDCUD IZlII UMblD lIUTE l It 
UllM. Kill In 1 ‘LIimi. (•■lariliwrc, III, 



Tfad-e and Technical schools 



OWTi Tnur dvb Uudlpjess-I L*atu 4lkH cn- 
bulldlnR. hdt r[r.TTLll:ic. ClDEliDi pisiSlIU. 
Kimrliii'. . 1 1 skill : ClEUinpi'ut fCM. CnFllM 

Inr. . J-TJF, niTlaii R i. Chtaeo. 

Li1tAll.hr A'ik-h ranplxlxid. ITHt* flrho:]. 

nsiib M I:-.: I an BL., Bin 

irfll'EI. or JlnimT [Inr-ll I llni, corORl- 
hatftkl lie iTin.x'rrkMi'.-Ml jl TktLn# nl inv <&• 
liiltd Ln bluMirlnl siiHi:, fnr iic. Ituiii 

Onfarib. 



lijitd Ln hlUtprLnl MKnI!. for tl 
SI0, r„DUl|LP krtv -KlBlrn HJU E. 
rTiLtAKD 



BURIN ESS OFFtmT U N i Tl ES 



pi JiftTEX lBduilrbti offer IbSniLrkPB mtm 
an □|i|ibrhmLLr (u tE»r(. ■ liuiliseja ct thtlT 
nun, munuEitEIIE li-jff III AGD'll, P>«n!L|ei, AHl- 
tenln-. nr., in I'ldSW* *wij k.uhla LmLLa ■ 
pe-mv I--: inLixtJal in. kt* IL artErlea. IJEuk- 
litr mnuLdi p.-tiiJjIh 1 tar ipteiL praduDLInn. 
El mil I LnauatrutBl brliura bla laLurnx. JtLi 
Ki-ne? 1 -.iii ■■#> -c aiirk : I- iA»ni h. Tnu art 
jll?[ Ln LL«. Wtltt (nr M-Prn-Almq '1 1 : i 1 L I L 
iii.Vilt.i (itp. PIiiede InduilTlti. Lhiro. A 1 

IDE j WlM 'lr.ikn Ath. 3:i -W Ywl. 

FTnTET In bnjLnep-j In jAdf iWfi VSkhtA. 

Cikn Li — fiiicit fttlllnn' iic! crodnrL, 

lluktl In' tltetrtrpiy— "#ip LUfc.lt und linn. 
Kn q-pAcapilnff. Hall eulcvL tn alarm. nlrkE- 
1 t cii.li Taar-ifcind ln*™|wn. 1I3|| prnnti. 

krj.H [hap 300 l 11 1 i 1 InTHlmnnEj t rre W-k- 
EtauLui. Itlnisnr Cn-. ul. ILilti &L, ULn- 







nnibiil 1 . 


'Him. 



TALKl 1 : And, pnorlt pnklnttfi aid flkni- 
aring Ede r aht:i iEpti' Idnebi 014. 

I'PT-^JH J MII [-1X1 v rllii Mil l.'.jr ixt ( j ilill.t 
and iell Tar jrau. Cnt irrLLer IV.M. 1 ra- 
nLpail 33,400. Vine Turk l'( l MihEhtl. WrlEb 

xe'x- rnr rrnt HnnTlnl. win 1 uliLlj-ulan— 

EE«r Ta WtJLt r.r thf TMklnx! llanlnl 

O'Mallto (11111111111 lot-. RillEi F, 1TTC lltDAd- 

*». ke“ rwt 



ART Film LOO rt lOn.m 4-' no SoutiiI ie^ 
Ekfllin^Mt tO*' r»Oll Mtl t.nDldonH L5 d: 
ttltenE 2Dd. nUlLD CETItal. Toiler Ewmliwl 
IPrttH ii NK ViPlmin. ipHrlAjE (1.2L Frta 
1 1!', tart MtlEibtrdh lPL LLtlS. MdCUlJ Unid,. 

If Ik -I Ik Htrm Hiil 3, S i. T. Q. 

H(lV[^ r. amrrx liirnnlni. FI linn, hi IrKiIV 
Uii'l Ll k II. FT.*. IJt.PD irLI 1 ! tltt-. WII 
111*. KtrMnnn |0 ram. or] Lei- iltka F3.1 l 
M 3e ntiT, 113. 0D. itu A15. rni'-traal :i5 mm. 
0*n H. , F3.J. land. UlEh Ej-lpfcJ 385. *U 
1"DD. hrmr nEhtpj. Free iiaimaln. rjEilms 

Kii I2t i. LhiuL. Narmkn WllJtlj CoiapibF. 
Ill H .Mr. LL'iih Irjrlnn Gh Itin 0. 

IKpLEDaT FicfeiludL 35mm. And lHruru. 
add rttla. tl.OU plug posEict. Llih Hi. 

lTnffmnli Film RUPhlDD, ST lirul.l, ..llliuiij, 
Star Yarti. 



WORLD'li U rkittrl "Fagglan iFIk? 1 '' 1* 
MM 1 uL-th 5 r«el|L Hen[ at purthiit. WtlEt 

lltmtnni Film Co., ii Church SErtaL. 
ElinLua, Miii. 



ft r.n KTaRTR Tail. l![and am aiuglpm 
35D.40 M-tfll IIP raMhflB, Hr F^T-Pi, 302S 

AElthftL W - WjIp-. ILi'l 

n.inOAiSa— Pitnl inril noLflt, EUEdtna 
mKlnn drLxf. Tetua — E tIbI. EEtlin3[h I'ai-.i 
t'priT KXPi-infp, ll-LSSt, Troy, Pht». 

"1UKE RLe empp"' iLi 1 .1— r alihl liull- 
ItaEii iTniis- toetiitll (Vt bur then. r?r- 
nl 1I1 littt'Ltn ind iiiiiTiiielimd. Aiuttltin, 
1 lulling I r_-.l u ■ t r I pi . 14U-E'. I'mcol.. (khln-. 



MAIL- opdtr And !■ rht m.ir-i Ini kirlr r tmp- 
injfjp. — iirefiL h-LISne iTWixTitur rlhHnpg. 
Pu l*be ud — jthln» "lahnj UppA 31.00 rlhliua 
Tor i:<r Kiurt uffltt a lentallr'i ■prerp«-t, 

ronChLr. Hnnd idi- punmlu i.u l tomalrci 

mil (rfilp-t pLaji. ILIbhor. Inh Cnruanllun. 
3W tr. PEIflilRin, Ch.lrj L'J. 



A I7TO Dpor Hi Llll T pvH-krL-cnxi! dip. pIep», 
TiEprpeiPi, iie., iluju In pi tot. sg " pit 
50 ttnrg. Thn FuEwlinrn RediUd, SYllu. elle, 
I II InnLi. 



4 1 Flip, .1 Til MtnLlltil husloeea. nigured. 
pnahEg. U-iiLTAPlpr:| iiijr.1 3L.*d. Hunup ra. 
f imilL-il IE |iLj Tull. DnaUai 1 I'Erteetlft Aa- 
5 1>:- L g 1 J on . yerrt WVnb, Tau, 



START IBXJ B laM " Mih|r« iui4t*,T. 1 
predurta rrrm jjiiitinLttil formuilaa. yi> mk- 
thluery nttdtd. i J re0i7 krna.! M-pLlI u - mid 
tnl'ltr; Mi i«r Was: I'lillnr.i: l'allih-nlAler: 
fllltftErr; Dit AMi-rrerw: l*E"l ad+nri-lidiL 
HHtilligt). All ILnrft LlaL IDT iU-l n untqiaAlLeil 
ma hnnlnnai7 nhp- Sdltlnr. Ch<xmlx[, 
17MlJI\ Ta-:ia. FlnfSili. 



DIAF.V fp tb M3 "mhlf it earn in™l- t 
muktimnm-i Ln v-: NT r 1 - 1 L t-T hhtd. HPl. 

: r 1 e l- 1 rjonklet rrtt. A-itrIrnn hrmh-'miiip Ifl- 
dniLTlfg. IjJ , DtjA- 331, TDEanLo. lint. 



stftlds .Xml phiiTisnLs., r*1nE [ham ynut- 
Mir u IeIi Idler vel'rrnf. L; > ilmvle n rpMd 
ran An IE, . uaE Lri-.r t^EEdli And Oil Ln. 
WrlLb Pit frer- tamptr* Jnhn ItOih, AS™ 
Jim Ain. r -ClhfrhEb. 



A|lR Tim 'hill x! Enrld-T r ■ 1 DUf iiln-fllM-' 
tpiile an bise ;: r .T of Lhla krut. The Flftn 
Thp-^-iL Ciwp-pfJtf. IIW MOWJa Art, Rl*u- 
bEIL'ULt. 001 Lb 






llaiLE- 

ttotA SEETl:t. 2-1 i 1YlLli[d Ta-Et-in. Ohin 
















POPULAR MECHANICS ADVERTISING SECTION 
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iJaK I’ .te* l&f Lsl marir>. eMtrrfuL kIuiit 
lllti, nn indhllillg; [Other imrjiuvF. NerH- 
ilii r tali Le tool, bonkmdi, ton. wtirtiwnei. 
lEi.rU, Joexpe-nslso. flrnpetRit. ahiioe-li mad. 
z-errel t ennui inrthaili. .'iiniiln..: sauii'lis 

tit-. A. Forn. OlD llmftd# YJzta D-jLtc-. 

|M C L »IL e j 

3lXll> <lr.!--r ilrutf llaro. Lei Uf nnflptf 
SOUF druff StDTf WinfE. Mifjikhi DCUI SlUCi. 

'ihifnrrllt L WEl. 

HCCCBETi hV I [ I L nui r.Trn oreeJorLi, Jliht- 
hIL ItMm fouis-elf. Fanudai. processes. 
Iridl-irrTrt^. AnilytlFOl :-f r.L B Cl|lL<4 
fun. B. Tluily C ancans'. WaUiLn iitiia. U. C. 
H AMJrACTU mi ' "thllipril Itw hnujs 

EOiCrLzlKe, lhb 22 J:i- 

nzilm. Ne w Yor (f. 

Vuur r-izna ih"_ peas card. Mueedvi 
lire* Fki bwfcf. UaiL ncilrr ikhLua-h. ml 
n-r*? lappi Lniinwti led. 1 J n U.f II HlEaL-d, JL> liLL 1 - 

tt-.f tit.. llcripkltn . .'ion- Yurt, 
aTiiAlHf Irvwin'iTLln ■Vlutn" Hir amuse- 

inrr.E iHjj iniifrl'uzfiilElO Cf&JIOn machines, 
Bliil imi.IL riplljl. Itobl'lns CYutk. IJaKilb 

■ ml Fl rep 1 1 lbsiv , _ -R n hi k Lj. it , _ f." lia'_Y ■■ r I : . 

EA IfN l.'|:v.ar:lH nT (ID "ttefllj CPl“lniT 
rriustFoomi. ilL ML and vrlnler, In erllin. or 
pulUulldlsuts. Keidj inicUM. EccLn now. 
Ill jaLriled. booAloL fre*. Bstatd Islied $S 
years. Adame Jzijf’irwim Oh. I>rpi- MI. 
IWwda Hhi Cnh , 

“aCHHSLEtt IHwxlne," AlLLuwe. Ohio. 
T 1 1 DDO JlrLilK-i.l ■. ' t ■ r- iml 'idlar tJbl- 

denil liliaik. dril y I 'hi. 

-KEY 1* OuilMH npporiimlil'i " Hi 
iiiiiis innkl •[ fr«. Ucncn! Horn™ Hurcin. 

Flm l ■ Lf 3° , ll-nffi.I rL, M- Y . 

I JUUL iiU.D» Weekly renjawlnw OCltifi 
In imcii «ptnl-’l«rT. ib, Fe*b IjwLU« “* 
plains, AITij-ibrii L-iecroturlu. Uni -11, 

AUmllFa. flsllf . 

i!H RMICAL Ripen fuel" Is-fir * monufirtur- 

JnE tprmiikis wills rumplaLB l. 1 1 rh I n.,- JlSie- 
tjpiu. UriliVli LmJSrl'Jji] lertlee. IThtee* 
peB.iinslila, Ttl*. Ysn.T[ruilra>, 4721 l.zik.'psrk, 
ChlMpO-. 

.vi w 3'lr.n i lire J irt Ur mill. Lists Bkonls. 
Thiy |iEln Up DEtillti. THtililn Ellmp, nF |illB 
II. mi. John r. Calombn. Uci 1J-1% amlLh- 

iHjrr, Yrw Turk. 

POPPOHN Mlffclii*!. 

S Tlws Sprlhstilt^ L'a., SELT ll.iil.ru!, Dlt! 
fnlrji, Tuirl. 

MAKUPACMritE— BriPyopr li^L T r- 
■Ers, oil noli. cimJlH. loii'i. imrrumt;, tLs. 
>’rrti UttfLIftl. TrUB-pJ 1 t . ^ 1 1 1 1 r :i l - r I ■■ d . 13M 

a Item IS [.. Ct Lrm. 

A MATE UR ChUaeiUsli: Pill VLnir mirk 

Write hmllli't FJin Irr. PLVllti, IVenilirliK. 
iviih. 

7 G G _ h |OVD!T ^EkkEriu ifr=tuia ttLM hnln- juu 
start n liurlwii. «r jl.iii- e*rr TVillo IIILeuSs 
l.'niLErsjl. BM- N. fiantnli At* . C!h Irakli 

SLILU- H.r iua.1 1. Tlnolia: , r>LTT rl L t ■ i, Eir- 

**l"il J^rn -nruALi. I'nlLculm Jut. tt. 
l;rrw. mm h. riLArimni. rfainan. 

MllLHDUB Jir -.LI’. fr'.-il It hum*. CihU r.rir 
5 feBrtl MS MjUaFD IlkiI ! Jim 4-liam M i - rn1?. 

rwncaliLt UuiJnvu plit:nR IJko tjeii Drill; 

IrMSU-uiT uiiLiosarla. TliAsrttTn. LkhlOiriiiS. 

: ; t.M i-..., Mir OuLH-iJs- r.rir.jl'<J. DEthlli Etot. 
feWLlikll, niLiiT. 1ST. M aritrn . Iml. 

11 lO Ditto 7 At haint rtillm auto parti. 
Yi fin-inns minpn. oliamJrlltTi; hr toil mi til- 
ed ; cn>trlcn:c uiu-iirtiiarr. i)u«fu« furnLshtil. 
Ounrneta M. DEtatur. ] IL 

FOJliEllljAS — Our iLtcnturB *rl]L lurptlu 
7011 . H-Eiron. il'IJ v. Err Ir r, Cti|i r 1W i. 

HTAET l.lttla Eiiiilnr^i iiitirlKn. Etett- 
Erlnjr rumJibEd. Nu raiitk.kLiiK. JlairiawiL. 
FSE.DS7! -nthiilliiiy. Np ut York. 

WICOLEfiATjR Illrvrrnrv .lOLl.r-li'i artldll 
IQt. HjLhr.- iLluabJe lnr«rnsi1 Inn. Ilona 

t "ni nany. itipsliain MisH'TiiulLIi. 

FILER Tlijiji let dfHTLIiti 47 ulani for 

irmklnE S 2 0 ■ E E >] 0 wtElIv In hum* nr nlTlrn 
Ijuilntn d yniir SbIi, Kiln Cn.. I! LI Ussnl 
frt.~ Kb b Yoafct_ 

CkAIYOPATIlKlL a«k (III, PfllonlaL tJDa. 
IdoaL Tor oLtttrlo [Lipiuintasi, iJeN-rllHrU tr, 
L-hzapr InL 9J! Sfl L fnr kit. ih»m 7 Lu. E'rm- 
j[lw Mwhl.nLoi. 3i)h OciImtIi i . ffa lns-fi 
rUEMICAL Exp art K II I lunil :li rzirir.nb* 
and tri-zli urtili, A ll llnai. LULi frio. 
n, T_. I.ij -irp Irzi, I’ll. D., SiS Rimlnzi At#., 
SrnmSE. 7f T 

LEAKS' Th* f-lkrtltn hurlntlt. Q[.]|J Ln- 
EMII*, -jnl-k TiMltl. IntE-rtSllltl Im.iklrL, 

-Skillful enkrtiiiK'' r r m. Xa.i i ■— , ai cDi k . 

tars I^mi ^S. , Si ^rilK. mhla. 

CUAItTEItE : TWiiwirss hnL thriPEil; 

IroE- rerun. l>luH.b| Chirtor Co.. WdlmLnc- 
lun. Tsr], 

□PEILATSi Ch&Lu nr Tenillno a n J amuse* 
nil'll! minlilnil. Lie LinlriHzinlrnt Inr tltl, 
start lOJltl, frinp hit, p, <k>Oj hf- 17 . 1B» 
lipnl SiLp-Lti SLrHt, lL:iltd1er r N. Y. 



A ntr&ISEM Of jraUr mr. maklnc— 
SliarktlOE tiljss D-iiue .ir.-j OumNt u pi«i. 
> 1 1 M--r L: i- r 1 ! , : j r 1 1 , ilEIIJ. JFlC t-OPF. Oll'l 11111- 
lilr Inr. E, Fables. Ei(l. ’A'M urttT. Oil la. 

AlLTlFt^JAT, 7. r k. r 1 1 1 E lanltaiT tlnarLm, 
forlruEttnw -tu'ertnu "r nnini flaiir* 

Lns :-tz inch, thltfc, C.rtprHt, all wiori. Ip* 
roil OrnimEnaL eaitLnE. nenmt" ilnhr 
|iz.|izrr iiiLzln- iliv-zEirnmj. fill'ldl CutQlture. 
■-I ■ ITT. 'eviI'Ie maids, partltvlat* ami 11- 
tuiLrs 1 1 1 ilia JiM. H'llrJp. M JhlE F. Eluant, 

If. Y. 

JI.1KR Tout --«iq utx>di«ti, Emplap a^enti 
rannrlt. TaMn arE(E**ir m*D. ntFitti. 
tv a fo: ml ill atatythlng. VilualilE [eoe. 

Yitliai] flrlenLlflt Labacatctrlei. 1940 VY, 
ISrusd. ULclimwd. Y* 



tHEHISTflt 



RESF 2ne Kot rittr LlLust rr-l rd rhtmlrat 
T | "T l~ ■ P I link Urltll 207 hsrtll-ulai ami IvStl. 
I’aialoijue af ihpinlus arrl ctLemlrals. Trae. 
J^tVLnn. Itt wWa art , K tnt T«t CHT . 

CLIEIIICaT, OiiuualtaLlatL AntlrttFil ii-Fr- 

lar. FarmuLis. mtlAeiL lfosceises UertliMii. 
^uOmtl stout o-iuHfBt O TIiuLf <Ju.. tVp,j|i- 

IbiEimi. P. r. 

FOIL Sile. [nlarmaLLaru. matYtlnu ULHnr- 
err, W«-M wL4t niarinL, FsrMtusl Incmu. 

V I ni* Ti--.F I L'T i r . ] Tllil 1 1 L : i i’i , Mint 

EHE3EISTS : 1H33 ItugaLn Hit ewetlnff 

2000 lahantoar tl'm» 3 Or. £00 jaga nta- 
i«M GDe. LaharaLiirr ElatarLi.li. Oh, fltS B. 

7 1s t faL.. nh.l r aaa. Ifl, 

JOIS— AtEFrlrjr, ArcHouf CtlHIlllM RwHty 

.Im iri ial . n arl I ml i-< I " ■ . l. aiiB lnpr . Mlrli. 

AKaLTMIH, UltcmltaL cuniulliElun. pim- 

uaiL'i, jDiJiufarLurlng [thni, u:.r^iilrii:l tnf- 

mvl*ii tlmrll investment, VfrLIt, Assn- 
Plutt’l fTiHiilit i. IiiiilaiiatHjlli. Imllana. 

ItARTFBBffiK Far ehemLeii eiaFrLainttri, 
Hlttdrcda *f ixnarlnuuala, Illuiii-atsU, r*- 
Jti>:k id af euiEThnents lar. l0u£-nu them- 
k*L iniirilui tJEalagu* l On. Uwin firLtt*. 
fornpral, i 'hemk-al .i 'll.. Hea'llna. T*tnrj|. 

]tOT Mrrlmnlr— Famans lliinry *f t ruL- 
u'ues acvfES. ilia Uu IliJEne dT rreritbluj a 
Ihut rnlHbi, vnint ta make A nreal Own ta 
liarenti ami Leutben. Astiiziily eosTn. 1000 
dlffwtrl HrtlrlH. Bieh TDlume OijD ssises. 
ftillj illu.tt-jtM, h luiti. Frln J2.H0 n r 

srL af i rals. — IT.D* nailpaLd upon rereLpt 
pr prlt* DF r.O D. Iniubim Id |ha If", fl. A. 
Fapultr 41eth.ini™ I’reiB, Hotel SKI. 20D 3L 
tMarla 9(„ Chlirtaa. 



fOffMULAS AND TRADE SECRYT6 



TR.VS!5FRHISF,; Tr.Hz-.ki-. nktutai finzin 

naners to rkth. els. FarmdLi 5Pz. J, 17 

Iti'iWrllp AaHh ptLiz‘ 1 . rtr-f Klin. 

Ol'AILASTBED AulamiA-Lla E jillat.'r uni L> 
fnaw mlrtuTT. rarmula JL.Ot. ALip hi»- 
in(t1t- and pTiLFmaetullt-jJ fortiulai. I'lifr - 
ImnS T.ilhTjinrlsj., 7 1 L Cleraland SEset?, 

Rretikljn^S. Y. 

lSi P^fmala fatalat Monc-rmak.' 
ft* ’■i>’lriH Y_Cfcemlf>l.. Salem. Oman. 

SI.T£lLlOft I'ijmiuLi: L'diniiLeLt manurar 
IhtIhi liiSrnrr. r! Inn Enr jiz.1ninalil.ile Oitl EFles, 
iip-Tl Inilin- iraa. "MaLiJS." 11223 Ultkeni, 

flhlniai 

HL'DUEEU tYlIb JlLzdT UVLni” i'mthInIIpz. >1nke- 

pfll tham jaunalu VarmpLis.. prom Ha, 
Indf'lKHtl. 1 1 lj I >t 1 1 u I pwr-.lrr. CulqlAH 

frnu It. Tlnal? QHii panj. lA'aih IngtOd. ]j. C . 

OWN A L u r 1 1 1 lci i — kLtie. PT4<Ura1f tilth 

rdiiiTLleal ftenalas. (ra.Ss lerttLi. FiEilaii 

ri-.-L- SaJudiFkl. Iiisi ItuEn, .1, - ] L:i.:r. jf. 

J1 1 r hi rap . Ch I'PHa; 

Vkht£If FafTr-ulax. Sewcst, siTarpaikncL 

rat.ll'lK IKE. RtlHMOAll lelSMtUtDr}'. BJ* 

irqrvlPTina. Illlnali. 

L-' iLSIt Z I LL A S Builndil ptuiT LlLffltun 
frw. Itrlfnrt. fi 1 , Keeler, nitriru 

iJd FfllLMtrLAg And tLl UlUltMlAd I'jt- 
lln j ■jht. 1 Jeil Heal: Hlion. P ark llljka, iJJ. 

ALL'TALLJD 3. 1 1 ] U 111 R u 1 1 Di r S nr m n ti 4-1. DD- 
piurjntiBil. mada up purples lot utftsp. 
BleelTo Tliermo Worki. IknrLi.. I ll 

;.]. C']0 PILDFET lE*kln r farmulai. Pot- 
!ow|b* and duet tnteci : Aeeldutp nmj .mrr- 
priirlpi, »H 1 |ru|(ijr«, p.1 lixri IhJ z.liml ( jzu. 
ifLLkL’i niLtcrl jI i, liHRtr.pr.p, ermenU. Glues, 
pastes,, xnutll if es, blaieliliif, yianRitlnj. rol 
e-iloi riflLls UFeLnfi plaii, Huil Eminent 
mrloli. haujs-i" d larmulu, lee tempxr, 
wtofcrtlaptrf, rheen-lrtf ?nm. lapldaij wstI. 
1 ’jti.Tmlzij'Ur f TFialu. luhEltintl, pilBli. 
Ttenjihoi, pbnlflgEiptia. Ssjndlmenti. eumLne 
r rr^sulai. eu^hej. aeap. i-jh-IIii, uiiehr ina. 
ioElet tTTpontfm. prrfumts. niLETynznniis. 
I'lrepri-Hi.flnE. vrrLtlri iujIiztIjIs. Jurl vrrhn 
Nr J “ fitrlriTi Idle Amerleiii EiKfrLapeOla. <■( 
7nFnsul*x. rj TYLisn postman tries. Ii jnu host 
par IS.GD and c-:iSjL diar*™. J'npiiijr Sle— 
ehanlts Phis, Ttikziis >..j 2. *40 E. 0»Varla 
j 8A.. Cfakatn. III. 



'TKSflN'O ITwIojs metal; with. Tsoi-h- 
iLene' prattkaL booklet on Imj In* eilil jr*-- 
*try, 4-htum t d-tn-is hjpllmm. rslLadlum. 
K-Riii itwi-n Ad>lt«. it ALoudii, 

K. V. C Hy. 

Ellz'iM T Ij.t H. A IL kl lull. ' 1-iizir jnlrr.! Cat- 

n'ng* E ri sF, Kt-n leo. jl l FsrkEjdjfe , 1 1 L 

l (.11 Ml 'S i Auto formulu. No dUciI work. 
Trr autplei I'nl-heJ nroJu.-Li. Alia rhwil- 
i-iIr. cum. r-rmiauurz fee h«R inner;. (I«Jl I. 
Cota, Bor 3H1T tlTilar ttsj. K. T, 

l.OdO.MO L-LFRMI'LAa. ltduptElal htu. 
ulvlea, ticrpupi, ruin, link pet ret i. no 
aaltulaLlons Tur oil klr.l. u.l Trulix and 
Ituilnujrit-n. TimA — ">fotni"B AssIsOjur'— LD1S 
nixrs. s-end postpolit t r J2.00, DilirLa 
Euli-L.hilip Oft. if Bmp St.. llepL 22. New 

iSIfi. 

L1UD flEr.ECT FimthiiIos,. 10th. r.iirLl'.:i j r> 
a»ET. frte jpiterELk fur senelaLilfp wuttli 
117. D4-. Tatuphlw it’ll Lnc systems. oLI rtoe! 
iSloniD brines uxuLniieftFlL DE||lef, Cheu- 
l.,i. fTailFI 1 , T jhit-p. riurido. 

HAKE Tour uwn praducti. I.:i;.lm aEtnti 
soueseLr. Toilet articles, ctirerta. Ve 

f-Tulsh ivrrrLIilnR. Ytluikle hz.«k feat 
A'ldona] ScJeiietne T-aiKkroturteis. I0OUW. 
limui. lEkhmondL Vx 



ADENta WANTED 



W .itt|C Oil itare appl Leekc. Cooks moils 
In In If lliuo zii half put, Faye fur |t-elt 
Utml ss da» Aeluall; nuts itaaev In cock 
eta of purehaion. Ko adui rniitaiuEi 
J-MOj? pruaL. f! iimfitHd. AXenTe- — tdfu. 

IHi.riP.Kna — wrllp uuirh A f nr rhnl.’r, twrL 
lotlui aluL LHiun. F:riiiiilii,y AnpILsnSE-f . 1S13 
Vila ItUrtJi, LFept. A-3D, tTHli jau- 

iz FILL rerionil l 7I If a ehrAi I £0 fur 
$t 2D ; sour rin.iiF Ore. BoniDlo hox xr Lib roue 
name LIErt. Wanlsnstrlb Pa, 17T 1 J‘ I L k at,. 

BglM, 1 1 m _ = 

fififl^ FJL0F[TI tJpiu. jad mloEod. oEkm 
lelteri Tor <f Imipi * . otTki., irurkp. sLem. 
7. 1 - : i i i i s: r zl i i . i BioLli' iDplleil. Feniiziiiont Im-- 
Ir-rsi. Neonlto. Aki- r, fihlu . 

mo E'rulltn inll l»K nuusfhul.2 ppoetiltsex 
Write N'ewctnji L'ced-j-U MunLKtmeo. 

3f iHaaioia, 

T5|3TTtlBllTORS — Camilla PFROiilElFif wu- 
men mai. ffew Temitkalila ewmsILs. Wo- 
men In it co rLaht. Uensatlixul pruAta. No 
oampoLlllon. Tokihon. TPnA, K_ 103 1'ift 
Alb.. Kegi Vurk, 

3 'i n L’lLniTT Pell If: r ckh "SO-ln-]'" 
klLshi-n ulenslL DeLaLli 2Do. Cniti 
ll.QQ ix dMifi. fl:mi|:-1n 10c. ’N'-rur 
Cn „ .foe' -k I'iDI-lJ. Ifroriford. IY 

JC8T Imrrnletl— K evt olt hicr.cr. FLli lx. 
liny itopo of riurjiiea. Iturne. rluup all. fu Mr 
piizir.inl-npO : iqqfe pTfiL Fnso z-iiuclo 'iffer. 
lerutecUil L rt- r 1 1 1 1 r . 7ui ftppI lonal ui] [[eat- 
luff I uzt pany. L'ltrL. C l 2. Fit. LQUlzR, Mu. 

JfRW iLdbher p,H\lz LIAO. IT rOnyillEliEaTT 
Enron Lhsei:-. ir.zzannv nmofi Imi I n -Li rd lv. 

a fines eifnntni: up IMM wec-ltly. DutU Jrm. 

KrlPtu e Mft T . B.M [113, Mnin, H.Uizn 

Tihfe PHCFITI CVnl cactraTetoT nils mal 
I'll] -*'7r. U.-.V.U te.HS, ltiiLi vzm tl h'. 

OrtoElo Theo Ort I Our iimidis ro** and. eh- 
ceeTt torrLtcir. FeonklLn AiO'.a kTuurjriur- 
Lnp Ciitontoy, *0 CUuilun HlreeL. Ntwufc. 
Ne»r Jwrtrv. 

aMaTUSU Liquid suldfcr ±Lkki LL^he | 4 
xutak, itaLhex, mm.itj, iuptieiT. rte. If* hail, 
ir Id. fk n needed. MOT ff*AL lu aarnis, 
Wrleo ItooeJs -Cn. Duuk iia-A. Delnhia.. 
Uhjo 

StYfi-TEHY CiJr-il sill Does entire EeonLni 
outumil Irolly. Fmrenti seofelilng. Haiai 
--Ivz-irJr h.y Fur leJwhteies ilso. Acprofod 
tliHKl 1 l-z iiFi-lz i -r| z liz.jf Ills ■;.% proA-l. : ■ ■ -J p I ,.' -j 

TumLshpJ. NmsTknol, Dept. 12- A, 4403 lip - 
VimnrwHl. Ohl raan 

KEW jAiaoLlon uasrp lam dc I Is- Dooils: 
rleins. nollshes Instontlc fumlLdro, zzuLiium. 
bites, clan, iunhi], w||fczijue rlcMh or other 
rn| IsJiet: light to carer- imaslnrly Cut SSc 
l‘Oq; bL( TrpvB|er j wrLhl pultk 3. 11. 
ffhef. flnlnn Cltv. N. J. 

licit ‘VYomlerfdl l .iiilnr, rru-lllici isJ 
nallph'iui slsioai itllk l.ail lb* naradu fee 
rrrulls. f’hlnu ikrUILuilly la Lht dock. BelL 
QH Fl c L ilc'li'iiir -.1 ra.! Ii.hl TT. ll- IHiinrinn, C 9 . r 
jvlp PL,. IThklCft 

AftR-NTs Vi'inled tut pilenteJ lidLei hcrE 
peiotiismt- Soli i op AlHrO uiB. C^wiljle sre-iT 
niuner. Identl 2Dr for umplei. Aee now; ..e'- 
en re COfFlLarljJ. FlRllEX I'zml ilirhi: Manilfei'- 
Lurlnir tur-. I'srLUr Jiu:l-2I oc. Chiklind. 
ruiroTCils. 

JDiT Oal — New ■utprolle mo'hliue kill- 
tea be r, hd]ttoi1i rr 3 ArtuaDy "lifoiURfs. ,r 
air — ends ub.Eb Humes, stone’ Iiut on el 
Up to Id an Sonr. Arioil .: ti-- 1 oflcr. IV 
(jutekl fit. Tjui Is Dtfa, ( 11 9 Prize W 

17u1er it Vi'arnt Atm.. Kt. Lou la. Mo, 
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POPULAR MECHANICS ADVERTISING SECTION 



MAKE Y«t own BitHlueit. EinpQey icEr-'i 
T&ufEtfL ToLlil uLLskl. win. <xlrxrN. Wd 
iuriihh y^nryl IiLiik- ViJiiailil.fr bOufc fret. 

KieIduJ ^knlLllr LibBTiAurira. J3J01.V 

Urn xj, TtkiiiiiumL Ta. 

ISISST^'U ('turns itilii ,J N J 7> v rti£' , ”Keep| 
uilfl uJniL-hlehh. shorr-vsTinkywo, eli- , «.Imb- 
lu.ioljp' eleij or rraaA. inlrt, aleam. ram. mo*( 
ltiJ Enter. Hikes Trend Fifod deraimitraLLor.. 
Pocket iiuthsiav. TitH#nilnui ael ler. LHh 
profits. JnsesliHato sure Albert 33SI1I. !i2u 
M.-rl:-':lirh- CLntl MUtl. (ytlk-_ 
litltritLE.EYEii Belf-threi-dlTii nrcdfl* 
tnib-JX-M. Else :i 'i, IiUhJ |nhO|iti lbfEOil itMin. 

Bmf-loi, pertiralin. 25i. A i trie- w.mM.'d. 

Wm, H Ik I -p i 1 :-T t-K.mli.l1ii . II I. 

mLi T'BCiPlT fiiOllHjr jliiiii uaeiL ercry- 
wlheie. Lorjesc »l«tbn. nonilorral up out 
IjuilnesH. it 00 Trorili sMSplai. 2"iti M >Jkiii 
f-I.DJ. ]« iipns f.l.-M. P, r'r-.iil;: I ri Uc., 

H4S rtUTd ,Ht., M. Y. C . 

i" niiKi.rn:. .h:- : tig m.Ii-i. 

L. F elt^i. SJ Innei rinlla. SEjnm 

DI KT H [ If 17 TO IS irf And lini for SiderUe. 
tho ortrtiiM mrlil hist ii.nL I wMss 1 No Iwi.l 
- oar nriil. ul ■ 1 1 - r j almo-i errajchln^. Hms.1] 

nmpi^l or eirh. Nee Full pisko i-dTrtlwnnw'l 
Ihi|iUli T SlrcliBnlrs, RliOD NiitH FiUiil N-j]dir 

ITofl-jeti i: ». ,V>n TV ert. Ohio. 

'"ISL'A EfJE.Ll£ FbEI 5h' ' TfPOPlr; cnyHllK. Mill 
Fiinpl* Iw, J, HAlilO, ilD L5 McttOiiblLlllL. 
r.'hJrac n. 

tc.ii S'- M K*t ulmh qolr* (rToiiii'oi’ptrnTfT- 
uIh. HaiimonU'ilYti tncliuMoiclr nser cast 
• olto — null* tOt-MIs, lieinnnsiniinc; skmnlB 
fret. Buskin CuciDienF- ].mi i i.j. LMero- 

>mh|. 

a iimKlniuimL feoiili rrau iht 

Bite-War ||n4 aitmmiE o va n xrapimeiL 
Trierins ur leUIng. New plm snlTt* prub- 
Irm «r Utermilon leaner iimhinc. M-'rltt it 
once for full details-. Li lie ■ S'-'ia Fr-cdiHL-a Co-.. 
Bent. W-ldd,. 4£tFT Warnt Ait.. SI. Louis, 

IflnKj rL_ 

1INX3U AVLED Mama -JuLes . liens, ruisiixr 

filiLn, link |Pi.|fi irLiiilirw ilriH, ik. , pjiif- 

lli iimr Hro: 1 : H r.'.. . ^'-lixlT'— •. Mi ■■ 
TCSEE i-mdiK'li ?puTirJ(. TrsifU 
mules fill ilrf frM-. CrrSnutrK'I Lpliorilucy, 
Ert-gJirAnll If, UllTOlS. 

KJS'V InwntLwi. Attnrhmont for rip(rlo 

liliLh perFuni^i hump. nh ■■ I Fpii'-lHpElrig, 

ETcntHUy burl. ItEpEili. dot brLnes out- 
IIL tVrr-.r- t£l K . On- Sd.l Cinurt Etl. . ILr^ik- 

■>n. M. T. 

Erno-lt.iv ■fl.nnr. HuPilreilS n;. uhy. 
TltkikI hew. Vot litfiLros. tUnros. nrl Irs. 
itriciiir.i.' iilrorLIiLni itiiiil. <ks. Unusual 
ocTortun Itr iiftimm. Hnt-iuj Dimt Co.. 
T]i> HTokiiih BI'Ji.. Mon'.-Er. M el 

nOLHUll noilon- iUrtrtnrr; ISffi 
Iniriti. Free tl.Mulu. ilaywroil, D21 Utosni- 
Np*t 

N'KchS" TijIipk norr p* .-i i: ■ '-In I:- rliirll- 
r-'rnror:. end «hors. SLnlrliL two root lincnlM 
IML lilut. iio^q. Sol wills LroriitLiTibct md 
OTHTih.lri Lb openLE IT. W. Johr. Isrln. 

1 M - T. W ff lh HL„_ MltmL. FU. 

HTIK TIL* Odd* pES'iLKton. DhiuiIiE'J to 
oulwiir shuES. Wnnilor L'n.olurti L'babinrj 

!■;[■■! .T jl tk.1 loi , Lot jh imt-li-x. 1' ejLr, 

H.uccstf> iVLUi ypir flim broautts. JEiltb- 

■ ilt Ihira >CKJ|-I*[f. Fotrnulu. 1 1 nr r- -E - . 
LnUo-SKrEli. AnatjrllraL lEFTlro. CaLiIoe 
r^pE. &._Tfl>plr r-nmpinr. WpiMnilnn. |1. S" 
qins'K. flioixfy ' nioni i |ncr<saKDii 
''Lo.-J-i.- ELr.nJ okinET. Nnr. UllforEnt. 

Rfipoios or-rajH, oil. sLilnsi ct I piipri" 

Ink. ESnuiy to asmDeirLn.Lt. (krtr IPitt 

1 1 n ip. I. C!nn-iLi.iiL KOiiOKiOr. T 7:"i I ■ nr. lelf 

solLLne plan buLItto iHslnns -nnlrhiy ssr- 
Lilli OH'J iimnln (set. Evu Bin. LUheiIut. 
SI Ololr. Jiont. ClFTPlmj, 0. 

LjfUfJH Al 0 ru i n 1 1 Iltk m 0 i i L . Hji:i iim:.i,. 

homo nsopbtLllons. .>■■ ronTiisLnf. LLelejL. 

UmI nanlnh, H uL-To nL. fa lift. 

AfiKNTK, -KnEBToati ptolUs. sellLne hi 
f;p brl-r^l Ei' poo*r. iIt> IhH wii#r hoi-ior 
"ItbOIttr.' 1 - WollOEO, 2GDG >0. HLDOlln. 
rhlr jun. 

AUKtfTH Loeklv r«t * hcdl.lty opK-lit. 
?nlrl* i^lito tSboriilky. 3434 ]<*Kimrl. Uhl' 

tiaa. 

ITS Nirl WiiGi clolliEi ipotlntilj 
OlOJrii v il In i u L TiiliMh ; . EVCrf #Ukih buyi. 

'■'iiU'T profit, ltolilii tv. llle lopt-ittr. 
HAIii|:]A rtoi. All Lb, Ch^-IOrfl^lJ KLi.!|nn. 

Popt. M-t>. Chkien L 

OOOIs KtpjnrRLn pool I4o vp, sun-'k-; 1 
II, ] 3 ■:■ 1 1. tusk B, Oirfonl. Minn, 

AOENTfl, V.isr. bill mnnof xllliiij our 
murroollon pi i _ lr SipidIos B'o iio liee. 
Plant Co.. Emlon i, Poi u.i, HI 

pi ip, 

Si lJJfi Tiyrr on-n Tirafertl. EmblOJ ID till ■ 
nentr. TiiLIoL arllEJOb, illp, axLrarLi, TO ■ 
rnlsh cniTtlilne. Vilmblo t-xi frss. 
(Ions.1 Hrlonll No LiLdilIdeLei. ItTiltV 
•L ] t fce hi null il r Va. 



:;D&C- mnFET Billing rnyiLEET ret Unlit- 
■rr Hflnils '1-)r. L'oiti son il » ifs®sn. 
HompLn !0t. Ehjuaro ESnaL Ufg. r Uo.k L'M aB„ 

JIt-tKiipL I *i 

KKVb 1 , 3 B pcdU|blo — ESnlh a-Dla- ilip null-. 

QuillLy TUltbcr with, owner'! mine molded 
"hiti- Uulk.Hi rr«. Khonhe Troilurts. liopL, 
SE ■ In. m', Milrt, .OtiL.-T, lHiIu. 

SM IS.I,, thifp Fira>E. ; . ! Fn^-i K .ii ooiLiiniEr'd 

ilgmtuEe cr LnLlljLs Ip gu' I on trlLelos foil 
p-'ll. tr‘ i.- xjiii|i r. tiix-il, lid PltEli -i c, .nui-. 

Now VuEk. 

riM-Cj I’-itCIFlT 1 Cold mil rolorid "Sun 
■| Mr, r-r *.•. i: .*••• • iilllri-H, trm-p., pluilf. 
Munoprmoi. HuJilT ipptled. E'orminEr. 1 . 

Iiusbnt i.;. N'imjiIIt. Ai,r'mS J _qhLii ; 

START 1US3 JIjRhd Fn> TKlnaht. fOp- 
: nil Ini' r :: i linn h:r iiixUini In- -I fil.llH 
spwL-ilLLis. Al! lines. SM-T&b^ wqro lirrjflL- 
■V iii v :i ■ ! vr srC IpHinrr-l v — l^iif im-i-i -I J 1 1 p ri u 1 1 — B 
lies— l-L'IlllUl ji lul'J/ITlI. MU'.T. ClKinfEl. 
3-riliA I"' (j _T a ri i£a_,_ F I i.rfi 1 1 a , 

IlDI'LATK IfTLJu- mn-n-uff li*EIi n ctni-ei, 
roflnrliirij sjssnns roll, tie., with pure sll- 
rer. C;-Kin.-l"JiLe polliti. tL, 4 oiinro 11111110. 
BKElKtaeLLeti euotaiiEMd. .let-iiLS winteiL 
Ljejis. A h U-Kin-E'LLle Comuany. T 1 :- 1 ia -ipl - 

1 1 1_' T Old ■■lbs Inner Ip 1 1 11 ^su-bilE tmi 
0 n-uii'E irnl rtteLI nnn u Eb tenLi 1 nnind. 
Fcnaipli JL.M. SlJlrhjpll Aio*k. Ffflnuham. 
TTILmLi. 



mo's PROFIT 111 the EmlBMinA llileh. 
S'b lllnl. nr rrl-rll-:n, IVhaE mjhOK It IlaLlt 

Ft i.lri:l etn blow It eut. ILttiLIf She. Mra- 

|i!f a r- 1 aaluS h.n S.lr. NOW Eilctlldd C*b_, 

boils l'M-l1._P Tidfpi TL 

I'EN'NT Rarti. Any sJh! BmumKuL non- 
timiSslinhlE rold w| nilow EljtD Ipitiri. Ncrr 
lid ntilonuo, Amaxim bnniirui kbiumi-kk. 
V iliiolifi w»lrlr.r eiiulpmenL rrce. ILtrurd- 
bnikbjr offer, Allas- bten Works. TBil S. 
Ilal.lbl f lililCb. 

FREE I'li.-iLnn ue now nreille fcob'es. hbsLer? 
iieniiiTi. solf-ltirpuHni: nwedOnl rrni It pnt 
woeld'a fu-iLvi irtlori. Fjty NseJIe 

irompanj 1 ! . 3 m orrl l k. Wan. 

]LAlNCt>AT9. Mon. rranon. thlkdro^. 
y.\ an, Oni 11' rrro. Q«h1yesii BoEnwou, LH 

YTe;1 EEmL New Ifnrk ULIt. „ 

CHHIETSiLia Csnb-IilF Tilues. with 

nair a li I 'Ml. Ont aiKnrl inpnEi. 1 : -J Ml- arnadiL. 
Fm-e iiffrr f3|-auhi|t^| l-rh.uEr, GSId Nm Lh 
Art., 1Til.ei.Eb. 

MAKK-BeIL yicijr own produEts. Formnli 
etLilctf fbot. ' XoiaLso, .Id. rnkri'liie, 

ItllnolT. 

AtflSNTS For 3Tir.pl Irh - TVir.>npr] hwiil- 
nop. dlppmed QkkL lEbuseketblni. Hierv’ 
Inyly i OuKLplluE. Finn njiiii'i Lonl If . Pamb-fO 
ITec. bdlir Fiodurli. J-SlLl So. Tray. Chl- 

gH 

MES, tTerntn^aol] now Ido sEoe] weuE 
brusb. Sells lisolf, Me f«J*fPiL?T Monw 
maker for ilLiLiLMiti-n. BkPirpEk Curp.,. 
lilt Kif! N- T. 

UT0TGB1OUB LlmM: SoUwl. rtr.lri. 

iiiriaL, irood. flui. wlchaut htot. iVTil rlw In J 
SOirer, If'b??- prnrtl, iLtiEnn-r, -J31IPSI It- 
s Inr P btk. I’bLriE" _ _ _ 

LJJij- ^r ,•-^y eIok I 1 - Hiitl; f.rK di -:»■ i-r^ j. 
I'sWEOElP. IKPillLp, kI: Irp. A ilverl j'Sng -n liarls, 

Fast hGIots. yriwl dorr-iad l-Tapnotls 01- 

rrs-vs lirri'. Fm OuLHE. PEcnOri M Tj f\nn- 
|.ani'. nil H'nl I i.-Kxrm, ST.I.-K :n. 

> L' IE tr Ftro tlhrtstmii leriETi Era it un- 
man burs-. 3 -] l day eisv. ivrllt eee a 
ml rmriir ikii VE|Ik10il FaoLuEy, P. £1211 PlOSy 

[.[■i Anaerei. , 

fllf} Joradls labdrn orilorp, ph-lTfn, 1 lo>. 

ilxeisoi, list-lory. EJlnroLks, t.Ttjr. 

ers. Itnlhtreijalo. Tprorills. I'anL'i Cli'Etl- 
(tool MmecL 17o.. Dept, a. IB2S’3a l.ln- 

_rn] n_ At h , l ~h I raan. 

YOU A fa warJOil La saill i r-r lOlrrnU lL 
homo. ]'r:f lihle builnoos nlnlLne ivtobirti. 
Eahinvart. ale. Writs Spillo'Elo. PJattr. ]ktl, 
Marlba. ]ncL 

FEJL^fEiT IVitLshlne sloth re rawer lirrskli 
frimi all mMata without the u;e of llnuld. 
Hilo or powder, [fur aeonlo n; It «ells llko 
''Sait etbeL" Eolilli lie: sioiDlt Ftoe. 
Sale Ar CO., loo.. 15 EdliiSwP Peiton. 
NloKsaeh-.aetti. 



A01CNT5: PEnranlnw oki:-m i>o |i«-itt-key 
pToctelors. Biaiblo t-fiKh with tout kmh,, 
aitArri^ S'r. Hlamp In | euiAla. KK'i.IoEO 

elitrfca. tlietk-fobp. nomr r Ikies. IJ-’rt ilfn, 
Os,, "ftJ UnEraW fi t.. Flrsmb.l Tn. K V. 

Mlfl'IIiE IjoW tettrn for ilnra a IimImui. 
Y.j-j- I3y umiLled. Free aidblec. Llheral orEot 
In jenni-al Hpi-nlr. MltaLlle 1.0LL0E C0. r 

il-: tt North Clnrh. ChicaB" 

TVi'ijUT AL horna, suy hondMnrk: piys ifesIL. 

11 un- Lieu hna ifd, ftmrkEnn, '■ 1 ■ ■ - 



FAST Moil saLler— ' F em uxifilo. Plan; 
CtirijtirK furnlsheij. >reuiBon. 43IS West 
Flcn. Lai Janki. Cilll. 

Jf]’!'- i[ori:V Epplflnz EDld EntLIsli bp ItE- 
loinubtlai. LlkUkE Ihlnw tnAjf. Me- OlpwL- 
init hreUtd. 53. |j iimllL eTeiJ fl.50 foil. 
F>*» h rap i oo- 'Ti+lto.'- N-HiiJ WiKhinB- 

1hl_Ep oIbh. Min. 

FlL-n-nTAbLt Home buiineai. LertU- 
roLie. Ko Dani'iidLna. Maywood Fifhl liyotes , 

ISmiiSwJT. N.m 

XEW Dlfrpi otJ 1 . Wfllbll ETrthm wJlhpW 
ruifbJnii. yvNIrlwJnd teller. Qiut npesler. 

1 1 1 1 1 1 1 nl 2'roii Elainplf fm.i. Hoard. 1:1 1 hP 

iTtlnir Park- Cbleiwo- 

YTtRE '"IIdcUK or saner miklHi oppoe- 
EUKltSEShj- 1 naif liltta, prtRlnof nlacup, to.-. nay 
inn In.; Keren and ether nluihlo tiir«r-'i- 
Hop. Nona renal f* hi-ihll Ir-.n «- wifiL?, Fllia 

Co., iH tfTE.ni] St.. New jo:k_ 

.'11 l-LE Tour own nrodurts. Emn'iy aporiit 
Kiuriolf. ToLlot aiilr-les. loib. eiLtitli. Wo 

fuEnlih Out:, liil. ij;. V a : 1 1 b I ■ 1 1 hook (0**. 

noll.--.ji Kr ik-ni ! Hr tahEtr ate tlai. li.mw 
brusd. FHehg.i-Ti3. v«. 

A buyiNlSUS EM urar Pirn— Matllfc 
lpiiTklbng glasa pirta urd numbar pines. 
ohefftertmKTd KtEns, blB irnk and sarapla 
flee. K. Palmeo. j- 12, WuLtier. QhL*. 

A'lJUNfS — CI wet InEenLLiQl Ipkspmn 

btahOK In If |iLr. a fnnnLeln |inn, Fk:-,L nllltO 

seller i bln p-u'lt. demaiiil I prrcnLnR othtj- 
xhera, Bxrliulra (onlPUT rfktpfl. Saniiili 
free. 11. MirnL ■Company. TrEPunb bl-di.. 

Km Yark._K._Y. 

Man In TLrli Lui'ii Ln |i.a!’ j-_-ln pii:s. 
tOflerlaR-. Iwtli™ra diUfr.K., to'lnlilt ludl. 
mirrors. E^sr-detleto: hr m«hijil, Ko 
(•pltu nr eiPEManre rEnvlTed. Simula plan 

of inonutartuElnB' at homo *t«-Tti jim in ihe 
iii'ney-r.ij'Hnr t'usLnEix. CKotflt fornlsheo. 
Fieo raTlIruiari ami p*nar*, O-un kJatal 

Ca. Aye. It. iTeratiir. I l l 

AGENT* ErorxwJieii raiklna- e«naj w|ih 
isiit Hna -iff kLiehee ipeeLiltlei. demnnded in 
Mill bimet. Dig eBinlnjs pasiih-le Write W- 
■:'ir Tor del sirs. P. Bird Filter C®-. B3J 
llriiK-dn'K ■ Me# Yotk, 

— 13HS 5£ptvet i-nd fast sills- EXrJf *wi*r 
lin.i gold LnUlali foe hlx i.io. Ym eTilteo 
$1 rid i mike 11,45. Tod «rd»a dally tuy, 
MtILe Ter jiLTLIeulin oed free Hirwrlll, 
dhierleia Mvn-iit ini Co.. Dipt, lo. Em 
Onriie. N. J, 

UDl'II — Opr^eturiUj tb nnit mrrn.,y : 

husk rwUaSnlnn OT initossiul huilr-ess n-lknst 
home- nr onirer send iur t™* 1 LoLNii^ioty 
tenilol. EUto da., 311 □rind BL. Ke» 

Yit» 

SI.iMi.TU 1 NTs Tho liKue^lfLi UnU. a 
ilEnr-t RUiiTirdee- Pi ia'< raaner ml llmo 'n 
roskliuf. No « H9et:ilcn. IDDSi urollt. Ko 

lin-rasr n-i|MSrWil. Slatinn C. PnE liE, flan 

jiiec:-. nnr. 1 

FLAVOJLENU ExLnrrts— Ihritle rounolE! 
Laliols (unslaSMi £0D% brofILil Whlrl- 
“Ind mbrey-makorp r itspeotscifl Fran nf- 
(rj Thump-: HunUlictUE ll'.f UEdpiPy. ]Ti- 
■llnnr.n:li'. Irai, 

HELL iren'i siEekn-osT — arandorful iraowi- 
iltlikK. Ailnt M. LIB Veil idl.h. N. V. 

flD DAILY SolLLnE Si aosbfled Otirlptruj; 
f arili fl| m-.inIl- hoi Ub hrmil-J Bunshlno 
Card lie-.. "L-T lErwiu'pj . K.TT York- 

lirAHANTYb;]! ~tun-I r TOnr T&slory 
LiEir.'p titeat roi.-i-L- hose. — iIoa 3] 10-11 .HO; 
lailes r IkshlEHied f^laiy — ilfte. 11 I5-J2 ft l. 
Caul bf tree. Buport^ llwlery Cdapaiir. 
rjitf. $-1. Me# Ka.an, Conn. 

10.000 M&NTLY- STAKIN' (5- FOrmul p#. Tallp 
yen n.ii lo mLkb mri sol] Blmbft orerrlNPr 
Mndor (he put! ! en^mfElM. niuoLloga, ahLI- 
rreeso lalU-Uani. haLLprp |i:lnttenp, lierFT- 
jtfap, -rliLMiso. ehowLpE Rum. e lei'll n« sreci- 
ratlom. op1=irs», halt urepirillana, lulu, 
hlolrip. leather T»Hih. Tnlrmn, tiorrumrs:. 
nnll>hai r tyiiOwrlLeF rLt-bc-w, eirtiDn pipET. 
fri-piiiriE EKprderp, ITiaut-il wap. and huudeadfl 
nr ocher nroncoble iitlilit Bor'd p*j raonor- 
JdsL Srrlsa * fAICil tit "HenlELP'l 20tfi L’tn- 
Ipit iPmk or Fwrirlap, ,!l Par nn*Lrap.n tni. 
lit are .J 14. Panulir Methanilrs fTrsi. 300 
E, Onlirln 3t. , Tti'ntti fiC-2 -Chieigo. 



Hlf.H-EHADE BALEEMEM WASt E D 



fpijN'T Bo n J nf ■ h mater — itart ynur o#n 
hiiilnesi nn otir canltiJ: rc tiiTd Urns'- ™ 
jay-olTi^ plujnys Tunr limi hills; I.^OilEOill 

Li trice tS.OOD annuiL ikies year after yeirt 
nn sllpb-ly rtikkp b ulj'li.fll.' «i eroilSt. somb 
Z>1 heme Heeessltlos; eel linn OMitTl»nr* un- 

iLEreuarjf ■■ iniph-i Tul cCTetnuTiLir (o owm 
p^raisni. eij-.iOr.l nmOLahla Tioisiiaip bic-kt J 
I'V E-L7 !••'! i "il- l-'Al-'i ‘min- r-!P nun 
dIoIo lnFi>cjnatEra , i -wrlle W, T, B*wlollh Cb-. 
L I'-PDI. Freemrt. 111. 



POPULAR MECHANICS ADVERTISING SECTION 
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MEtiti felocas CT liuraft®— arisen yliirum- 
ftm, K3 F LlMh^n. Hildas. BSP Hit 

linuEk £Ulu, CiieA-JnST lliaMT?. nJhfiSna l" Vi- 
pad lib. handterth lab, Delllfling cloUii, eIipo 
la:t' 5 . iurj gLheos. Altmrrlve UIspLj-j ■ 

I '■ Ml : r lg JcuA. E-JJJHtM Oft, B-303, HiLIU 

TUSK, jtl 

WAMTlLft: — ftAlcithltn tSLKrlffJ-’f'i |n "*1L- 

Ir ( TllTf. tarn ndrtdlBI BllttilEr» 1714 * Ir- 

drrd) |L ■ . i ■- Ld EhG lUlHiiretiyF mil fE' 

FIXB iTJ'if. 7A f1I-Li:mimi uUEnmEClYE E’l- IT-- 
inrni lnUiUrirtUEEU. Ir Iue 23 Vrtlfc 

III.; cc-fnlnM In rhmrA eilLullte teirltOTX, 

iIibL i i iT li r j e-iEellrcl ruLur* T-™- iiiL-rtmtJi wtd 
f-jii iiualdfy. AddnM Rashi Si, 'i I'irputor . 

liivi.Liik. Mlj ulnr-. jog K, QiiLLtL& He.. 

Chlragn, . f 

1L1K& 1T5.H Wipfc anil repHtl P lOlLLnr 
flrlPKrlm,. lUKAE. TTlriE-mkrtSMlI IiretiKWlJ 
:i ,!I.I .md liar Ih-1l dress I i; I iLtier pnri- 
Ui4ir- 1S| -L GiJp lEEg. Ct>. , |S(Ct. A. IMLht- 

Min. H. J, 

OTEHCOMlIi W*l« pnhrtHt=* liy lelllnn 
uL+Tji ( -j ■ 1 1 ’ titfi'J md iri.nL ilawr nliixf 

Are Tii-Eil L-rejplii Iit *7.fryliiKli — TtousEiL ns 
irrll sil Bail- E[le-PL|j]I. Instil ULl-'fl!!-.. Iinilrr- 
EukeTi and Others :irH" i|ii.niLSLy mm! hi. PeU 
Eh* lilu* UArL n-U]Ktb (TP< tTHTTHI* iMl- 

Sii.J'i In f< 1 1 ra ml. tkIpjIt* i»it nuSst 

IllHlinr, ihiUhti' L ■! 1 1 r EAOnej. MLItnn Bills 
< niiihany. ilTE iH rhlrr Si real. ■ HnELi-k Ts- J. 

APLZHTT Mir iad *Lff<nint — Tin ph 1|- 
Jne 5c anil Ida mOTtlundlM -m UEEHtln 

EAT firdl. IMHr HILIDLuIU fW JTJU 

mid ilealer*. ActoertliirJ Ito Mdla. No, |Q« 
■,-tiCiiii-iiL n-^ullul f]i:ol-i£ ist ■ t'llb. 
IBM.] iiprlds i'mlurti. tJOIO-C. ftpAAter, 
JnillaJilL u 

FtRLI, IVlirm lliLlfi’i IUuIIET I L'p f L5 
■IaSI-T pMdlblB ail lie m inefrhtfllt. [ihfift'ii- 
plum I pun a I El: limtSE .■il’rd prlnlLm nt- 
resFlttre. hniithml i*I3#*m. HLEAdy Em 
1 1 L- * I - IPS «OIBllMlL7H1 3'tTnnEr«l. J-llllllinllL 

nuLHt iFff iNiirLliiriMLfcnlj UmI-JIC Jt:kiP7:. 

ChJtaja 

PTISCHEM3AKU HM«iiipii— ' ITcad. ltlr»nE]t 

IliH" m-rr fCilTLrEit. Vyn.llne Jlilfhl.nw — *11 

bind) Ms:-;-: hiEh u t23.« un UT.Iei?. 

3Li "i*e.E ryiminSpi Icrni. JLi auElEuI Millin'-] -iii'- 

fri-.'. ] jinn JStg.. 1 »euI. Ml yui W. 

ja'I'i'. 1-hlran* 

the: Jfrtrh irlEli tli( kltkl UtaL Xmti 

lirnllESj S<l] .J 1 1 ■ ; i i ' 0 Jorsl Cl [ [T*tTVl B w|r« 
hrlc-ti, dih IieHeH*. t^rr lirkki. (liv*Lly 
ri iliMLil ittriitlTnprlKi. vina Sjsr.o to., 

Iltjl. E-iW. > *n. P TV'’ I «i>. 

flALEftiliS ErarMr Ijijjn liuilit**! 
piaiiiDEt-j; blgbitiE miisiM:;, 'i! h-j llnoiand. 
quirt AtSLTfM. EOft Mill Fri« fV>L KE- 

I i i B r I inr, niiiii^rjMrj'. Rif ■■::! lit f:Kn. IVEUEU, 

Lie^ . I- li]M Ulidpr. -Ch Inuo, 

rfETd', Ortctnil. unluue f«iT *>k1 [Ita -rhlnr 

li'nl I rr rinli — I'm iii(-,h [I f'5l IL.jT] ElMUSknil 
TTLl h Efnujno lEhtllET rpid ritp EIe Trinm. 
Fcvn relL OUEilE rnn. ChlOlED ItUSjnE-FS 
ClirH, LkfPt. AR. ftl JElii Th. tlil rimi . 

MLLLl.n;J WILIIU Iw^lw, Clin tr M , r . 

Hlin* nt \kLIL. [;-.Li l.j I3U. Fuksmtn 

I-]. SV:ij cn. sLiht. A. J. atnrtiEOF CrEnr^-.j. 

K*m it QUr, Hk 

ftr.liniTlll'Xn K«iE Autonmtli luErtr worki 
I Mil- imarIe I SlthineE — hsiin* cn wall. k»i 

In cl*pn ^EeeiIiii - . -,h P jiul-j lcLil tlniciiMl 

rnilE* up In tET eIiELt. Jfii-ilrt twL tiTtr. 
n y| I* airlrtti CMlnl SijEi-i M!^, Cd- [MU. 
II'lPIM. r.n Witt Aec._ el. LouIa him _ 
Htr.r, Rur c-eiiicIccc 'Lnt of flirtstmi; 

llH* rtyr n |”L 1 1 n n I IoeIuiIIiiSI (US UUtflinEnd 
■.Ik iJiiuE- ilMirani. ^lEenotonc ^dte-IELus. 

h\:nl H Jfr [>i r;:i ir.. d:../lii iiBL l ■ OUB 

(lALL&PINQ lE7!li(i— SlfW Bilfl# (Af|13j 
A izL-E.ii n. AhinlutelT VkaI. (->frr cLekt 
luiuir vtiIeJiih- . (E*a.E* tt r-3 7: iy. 

KJeH. tg]H RjTH tcgixid. Chlcasj 

PALE 3 II EX — Stil ErondrrfuL llm «t m 1- 
■ni1nEi F nns-ELilai, klpru ninL |. rtrniumd. Er- 
rf-J mFHhpnl, (Binuiartunr praYvart Trf- 
hiffi'iiui dErannrt. n'* pi T diLll. Mill. 
nr**l mtHfib rmLlEi?:l R-m 7 ;j, prlios. WrlLn 
iDAtillkLcIr. UiETlMn Cn.. Dept. F-l, £i- 
Lll-in lll'. l jag I'- I-Hl flEy. 1 imIllii l. 

VTiCKRT :n F iitmlE. it*aij! Ete!L BUI t, 
ms'lcrn sll: kll-TlftL tlE^Irln sLcn. Flkshr-r 
un clT. FfEttJ :■ -riirib hill ly ]nw. >3iCrJ ICnE-k 
*ur* iirTBSi'rE. |:'iir,-,nh trndc nprao idr 77*in 
tuilnni. rI .:E Jikicll. ■: nlTt-r. WwItTi i'Mdi 

lull, TIpiiL . lill.l jl_-E - .. _9nnnrnr l rinl ^ 

ATTFX-TJ OJI t ftiltim**] . ivlllni *uEi 



1 1 to iliiilm knd peieu. li j u( lEoklnf 
fl'r n"*M(y praiiH-ti i :■ 7 di ep iout Ers'D* — 
l r.iL HpHtkri n rLi e r.: j mmiilEEn n*U]Lj Ed 
Llif-i" Lwn rvarmUlfi. T^umliriiult ht+nu" 
fji'u rhi L Pft .. D-EpE. PL r PE. I.uuIh. ilii. 

IJELTh Facto eLe* iqinlilnni:«i rainWrtlf 
ihLrt. Fnur LXEEi. AdLUH KiusinlJilEO E I .uo. 
Aim mkito-Lo-moiFurE' ILnr-. «u1(ll [rrfi 
tliluLn, lOfl dlzwin* HEniC Xl:,V V-Sck. 



£]f I'll t"~. L>a.ltEI blEEBSt SrllLnE Mil' r.r 
P7*n'* riilfe. M*rM nrB*nE itoy rAdJhinm. 
AetiulLb^ Tklucj dL tll.H. ILf.dll, tL5.flS, 
JLS.W, Aim nlH«lE( P fllriuEi. InpEnili 
ji= a J bnjri' u _ i :■ . [||.:fei( lqiliM fpItoel m*IA 

In ndEinct. |,ihr ! rai immhij. Fiec autnt. 
Rintt a^u nnd HlJjnfr EiEkrrjE^cf. "Jl™'" 
rostpr, Ink. UmL. H2 f ^nth apauld- 

I me Arc.. Chlfi ep 

m a r.kKMjj. muTIH IS1 HlHjj. >'eu nuru 
LIh f'jcfli; puaranLard I'LOW dILfI. Hr 
jilIt; Ii'iwuULi pEEdljnCntto. tails JE*.T*iaij. 
epf aLaEInnF, i!n uhirni. PilamirT' S rmfli 
]tfl>E.. Ur, t« pnkT^ In dkalkEi. Bis* hEI- 
rf Krtlushei Ec-rrLIon. Ikrconiy 'Pubtar, 

HTg n us'ktip r-IL. i' , kElnn._0 f!, !!t 

Ill: 1|..|7 L'n (Tuuilntii ul jnjr o«n. u*k 
it Tall e ini'". Ei-lllJiE iikltonnlly b***P »uLsf 
m-I:|'f niTFFflElin. Hjii:.llE7 TiTfrlU'Tl ■_ Vi rLLH 
Le-Jit rnr iFrrlrnrY and r-J n Ir.im ■. Tunnst 
Prlda Jflw. CTiJiiiAF. P'lE, llSnnnP!«4Li. 

hltantfentk. i^— ■- 

R ,1 L>; H- mL S’— Hr I L _ blrichtoCH jnu:uDL rnl- 
Irftaic. HLldata iaJ hujlnniF t^u-lldET' in 
jnnjs ranerms and rr^miScoil men. Cnpi- 

Elhhiud. tTiUnnillF kidrertLiEil. i.piMriiTF-e 
i: Friiopr, n. - I LfT-inrirfri iriMilsed. CkrL 
pLrSrklrr Cm.. SivD Ii CbE«U ATEL, nt[llUl'< , l 

i'lrfc. U:. . 

FlNA^GiflL Jp7f?nrpdE“T *m| Ismmu IVjp 
M ill E ■: nan | a: tiinitknt, E , e: Ln~E?LFLpE Krill 
eaminLifldns u-dtlmut Eill-birli, Thu liurS- 
Ull [Ulia rl'Ti liy I hr JtfUas iJftn. JJUFlrCSI 
and piarcFstoPkl mm trar m ililit. ddD% 
In 31 1 p I enrol! L ClLmisaaFreallli Ca. r GBH 3. 

reaia-om. Chlrkcn. 

n Tt .7 [> ^(-ry Fiiirintonl •.■ui:nf- bulldinpi 

p!io r« r»h6Lhv iMl Bn-ivpins teen- 

let. lnrtpenslrc. RjLe: ■nn ri.-ini-nE vt'- 
j L l (FlIlnM uLlSl Iemt . BEjuluLuiatA. Im.j 
17:1 L LEfci cnFETEBd- ChlrEi Er. 

AUTXt Hail noFan. Jl.BO. Amiilni thtifI- 
li]|lcEi P . Vnu aucdE. CnlLiMuca C'n. . Das 

J(n|nnj| Tnwj. 

I'lO TmllEk In mi P"n liinlnwp. Sal] 
FaploEciDEnjE par*: irmkLurt rawimJInp, i*- 

Iil-wEiL -iIL-uumi aLtuliEiri ii WEidL-.ilD LTlCaS 
fnpn ■ Millin' kipry Imiimm iirmli ;.l In: r 1 

naLn or rceantd niarb.lna. WiLla oulak Mr 
I (ETlEnry ; Trra EitnloE k"i| Full InEwntpilm. 
1 l= ■ 7vEir Mmafirr Cn-. 2d LI CiEtLME A ra.j 
|£rirHt. M lrh. 

MAKE Uep Ea tlSn.nu car sraEfcE Xiw 
lagal punc-nhutd tlan. Xa iMiealEunt La 
nny^ir. aJ Nprnity Co. . L(i] lA'nihlnHEon. 

i.iliirk CD. 

WOtUSHFITL OKWEUrLltl. I1D.GD a dir 
tin tii a*m*:|. Jto PppecIfiK 1 * nWEWPTJ. T-r* 
tan Acs i.l onEa. Sihsu.lnk Ehe irnsl tlr.ne 
■HiS. (Siir 1 1 n 1 1-.' r L 1 : 1 1 1 him! Imitoj ;inil^rLL:m U 
apfL. Apes 1 tc L 3 Xct InsuTicaa tail pit- 
« liliia iiLTi.'i1( ■ up La $i«u4.M "kEueil ul- ie< 
ilTlnrilsL dikth. 4«U.uu par -neak tr slrk nr 
Lll.lirL-j. AililEUBI .Ninuill Aid IHi«| 4LV', 
Jg]j|JnErirl'i. II], 

SFThL V'unrT.iiMiTti dlrart lo (Jailers from 
in: Id's leading p.n 'hhaaM riaLonr. \vhnk- 
mla rrbEPF, apnrmpia pctjUEp- life luh* I*- 
■Ina. Ei3es kit Jrra. HuJlrti Cel, HOT 
JirVirn.. ClilflCo 



ET41 PnlLu taking gaelaEt, ihlttl. (It*. 
undiyra(ar. ftrawii. hoFlahr. Tilnenkti. ;'^c-a1 - 
LTi, IruinC' -.jL-. am CPilli, RHi HulIlL 

friH'l Minir.t Cn.. IiapL. dS. ^2-33 Lla- 

cp]n Ana.. CTiLciEa. 

aiLEa&tlK—FnuE ILl.td iklai pa ieptei 
npE iron I4G.M dti Ifcjr Stuatl WYlLmUL KlL 
UBn. asiPi-m Human] atf.. cmam.. ul 
EXPERIEXCEU Harman. Wand hr rad an 
nTirimillj pHilln dull llna nerl-iint irl haiILh 
rollcles. HalL mu. I.I'FEjI mmmluMni. 
TTi nu-toUF-yakr cMl I'XM TMIEii ESPaMST. 
Willi Jar spaiLi I altar. Hjire Hcate tinij- 
r H * Man'-E Ane-Uant CSl. Daat. 13. Dai 

lilpJnkji. Ljwj. 

SALEdlhCEN — R eeuiud LnilEprnilcnL. E.Nrt 
jviur iiupinarp; *i|i. uaiMi" unnpimrr. ifll- 
lr r aur I3G.X10 artlilanLil ilevrli: ILL m;i- 
-dEni; 13.1 h i wetkLj Ledtflu - tip un priTij. 
OthET armunEi ^rnpcallunatr. ilujiiniaEd 
matile l.'xciiic- Ham ranEuali. JikP.iimi 
pica ii ill LmUEknea dainrEraFKi. riniiiTnl 
rplfcj. Tertr A. lit Laftourt BldW- . W*^- 
irk. X. t. 

GIVt Ftotta — Tfp tn itfP srapklr. i-lhil.WD 

IMMirlihiii r:l drill ■nliuuiims lirk Ji ] l&YEii ■ 

nant pin. Si'iwn. itarttnE. KAE. Jidfi 
BiniiMd Chleaea. 

XG iv apsaLiltt — Still (T(n huslnais and 
7 -nf r ■ planal min. Finir |Lm kilek ilkLIy pay 
S?M eeahLr. 1‘ns'Er rlrarr i JtBli jn itirF* 
HimmLTiE. WEllP. F. R ArinpEidnC. Freito 

dant. HanE. rtf. Mcbllt. A la. 



HELP WANTED 



IFiKTED Fmlary TEcrtsaiil eeIyc. TMf Ie 
TYMir flpmirl UPlkT WfeMir.'rfrh A MnlaniJ 

A1f L r . Cu. p HID E. fsb at. r Handalch, [IL 



S1®P Wnrrylng ihwi: mpnrt'l III itirt 
you itILIi i regular Atvlclj ruidi iuppl>lnx 
‘ l||m f "?ai*al canluali tp Jlaady euseu' 
mc-ri. EnuLti pay I2T..V1 irrakly h;j r ■ : i y 

tmiini ImniaUiPlalT. WdLIc- .llliorL JElLIj. 
It' uTu IfitL t ranmonUi. 1'lnrlnnatli ik 

.((!}!.YT3 -Mai eh i'-i.t. and rpitliiiii eviiiutf r 

pel! I k i . 1 . 1 1 ynj j ilaarly Enpen bmlnma. Krrd 

EuJiJ Sue- MOL-hjcL-sIxc- LtIjJ iiuLIIL. T-.r S3i:i- 

L'umpiiiy. ill ■*■ XtbeLc Bldg.. Ripchaslar. Si. Y. 



I u in': AT mhi.iL A«n I NiTftlfCTlOH 



MEN— Wooim, 19- En 50. tlQ-iOP 1o 
IdfiD no inniiEh. FKMft liiihii-.il jrc-ly fnp 
ilaidr Era lira. TT. S. BDFCTnmtnl jr.r.p, tlni 

I'll— I - s!,';-: i . - :aL pji-a :jtL-f4_ Cqmhiinh t'Imi-JEJmei. 

Miptrlanip ur»ia«pary. I.l-i pajllLcns> and 

lull r-ar! Ii-uisn SniE. ISr : L r lml*y HUEu. 

I r cinklla InsElLuLt. Dapt. U-l. ll«tositET. 
Xtff Tift. 

StLll.T. Eamliigt 7 )|i1Ia Innlii miahln- 
Im litdt, twL ind dlt uiltlAi. lummLllar. 
I'rj.li -jl hIm>|i i i : “l. Fix.-rdrnE ii;,|ii'rl _:iliy 
Jar mu ■ STih i II i LnaLlEad ninnje man, Du 
oa in Filing' liMlnii-EMUi RrnA Mr Idniini' 
linn. All lad JBcrrA' MsdiliiT tP. P 53f ilTra- 
n> HU. CSIrir^i. [MSmiiIh. 

f, ft. OBVEUNUIdCT PlUIILw, £LTmu- 
tlL'O-i and up j st nr. Lat D.r aspEr: IMrmar 
iiihPriuimnL ■liidlAcri pEBpard yeu fur i po- 
>tol&n In LM r.islwjv maLL hctLoe. rumL r sr- 

T I ■' r . [pnpL iilllrri, - nil ■■::■. ■lid ijglnir lijicidii -. 

M'riia radir Tct rrse hTJolla! UtpU IS, Fit* 

r [■ r, i , 1 j-,- 1 1 1 n- S , h i n 1 1 1 1 , L , r. ~ SI . T . 

E.IIEm B1k IHIPIUJ n»"k|nE with KEVFn 
alEFU At hulllA We t Ell Eli you. funbll rAlt- 
Flela cuiilnnianl Au rrcs rhutn ArcraiinK 
SiT,.,il ._.'Liir,'ri.J]i:. 

TAXElii li]LM V TiutliE tj tteJl;iS:..-.H. 
fr« EdtalDfur. hL sschmlsS StohonJ TaiL- 

djmi i , ]Ji i 1 1 pi l j i . Team. 

C5AIX' Word masEdry — -s&rnk edTattlFalr; 
irrlla conTlrK-iiiKlV- Efnr# tnaElud. Ps-rLli-y- 
lan rrea. J < t niro, 1 P-1 -B. JljILn. rtiLEaen. 

ItECUHL A iiodsEBPa iTahUtrt. LIti- 
1 'riAJeiL n-'iri .- - l-.n p a-kJhIu) ui-i-on -ill i j 
Jot mEeay-hiiAInz. EJaslIj in;. - dryad Uy rj-iJL. 

I.r.ni uliila you .um. h,L. tOM-. li'rflF !nr 

detail!. AnserJcjn l.*ni|>roire trl»ad P 05 J'ly- 

O, III I ll ItllL i £_ | _R^__t[ullM:d. [u. 

ItLL r F FrlhE tkidLiig — atL Emtop, CuUn*- 
blm srhrr :. isr aL^I I iiaiU'ltnc. FhlliJiltaiLi. 

s'Fr.EUli ■T.'lili Tout ti j so nunuLiylsy. 
Ad-dlanras ii jet r lari IT ydu I eieel ovr i.;, 
enrarliln. «Kh- * (kir f imply AliissTti. LMEIb 
p r L I .,.1 1 IT ill! 111 Ij netdEKl. ■ ELw EA rhilh 
TaJk" Letli, vA.c La i*y and whiE Ln dean*. 
FenroiEly lllual nlad. tlakB uonEV iLrlng 
ahilk lalki. Jus: order *s i jpostal. Fit 
rootimn tl 00 *nit i"Ft*ise wtan. dallmml. 
PuuPlir ],rn!Mr.li-i Fmil P T(ir:m kCSl, 200 
E. OmI lTLs HU r dhtaLiO, I1L 



ELECTRIC RE FAICC BATKIN 



HKFBJ<JERaTTT>X Oimpru^iT. irSth fkP 
pellay 10.00. construction. kLta. Cletr. IBIO 

lrlnliar E AtA., FL. Raul. tl Eiin. ^ 

KBW OsnitliOA t*rriK#rului i i uarto JLsL 
Trot. M. hi L, liarl neartny Cd. p 740 EurgL-A 
A lii. p Junry CLLy. X. J, 



SHORT STOfllfi 



EtLL Tnnr Etrrtw. SLimn tor CetiUi. 

TTu-yrr 0*1-. li:*, 1 51A1 fh»lu . ItpErolt. 

HEEulc'.' ftLpeMi tL-rjird, EJhgkTHian rnd 
BJtfcctEsL DatiLli Irn. Ilunh EiTrL-tj 

Pet f-ll t>. ll nrrh'-iirK. |T-.ni 

Vflrr XBei! I hEEteif grtp Am ii iEImmhfI In P 
Art Ui 10 '*"0 7 *™ 1 enny of -■ llg I h(m|1 lr « 
Ear I liF ITarLSral tl*n,~ nnly |I.BB. JJj 
mininin iiiidk rneitiOih ll TeapihOI Eli* BLJLlary 
nml dJCanltlr* sn e.|a*0rt nnd nlruha ito 
made rlrnnh- Aiiualdg yunr hrjnliili* ls 
11 rs lErd EA irlllilrtKle you Uulrtlp 1 and cidly 
c<. I ii a uEirklnp Ln:wlEC!yt or ilgohrA, geoin- 
alry . YrdEanarpftrr ird nlEulus. Blmnly 
|i*y jiicil 'i jr- wIil— hr lixml ■ y An 1 1 1 r |::.rk- 

a|t. .', lire;- Fc^ulay Tdasn-'inlEi Press. 
TIwtv ’' 12. )siO I;. Lir.i-sr'u Si-. ChEfina, 111* 

TTPtWmTFflft AHO iDf PLIES 

AliniNU ^iiahlm- *10. IrnE^TlIec SS.JPj 

IrMruph prLnier I! 2. 10. itoylirtpre I2u.53. 

IE -S-ISTP I T I P I . M'rry Eurp EMOrnnE**, I^uLUj 
130 tfOEEh Ls -dLl.i. Hibeagp. 



PRlNTlHQ. KULTl Q RAF H TH0 AND 
KlMlOli HATH !N(j 



fidDD LCn3l — O^SiP Folders. IP. "0 : an, aMnt 
sll». tl.05; l“iinilofl Lnrf'frlttrn' hti,F*K, 
tt L. 14. All | : r I r. : iHg Lew IhTlAli. Ciuicslei. 
Umdprint, IlirrlxmOurc, Vo. 
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POPULAR MECHANICS ADVERTISING SECTION 



El-ia EL. DD «2 i 3 Inches froa dnw. iRJt 1 end 

Jr,- Mot. ] L-i ClaMtlle A-e. , Crilng- 

lu". "KV- , , , , 

■luD niktehealib. ii.uo: Christmas 

tirili r Up. UlirAuuotJ. .-"i hUnnr. Imim. 

l.wn 'LlttTItU 1 1 Ha I fit in. LJi.'niliFr ' LLe.n. 
tn iirnf^'Nloii. IjuaLliy l- r I . = l I . SjiJil Ku: 
JF 1 K Jtams as rjiu, Mg, 

CsH|? Taiib barxtlnji prnrjr;. SfllJ 1)44 

Itui 1.1. f^ulirLilun. Mi-a. 

TIlIaL 2.1ll Fulklxr.t bumL luLTvrlivaJi, 
on'-olui'or. billheads or eaTdi 51 U» pasluatd. 
Ite m r'r lnhT'. . ILuiIh M V. 

LTsrntnraBAi>s, Bmeiuues. js.m ibrsnn 

each, fl nrir Ira. Btnamart d , Iowa, 

2UD OCTELnPESv Ii'lW, ifldrail. CC-: 
n-p^l r- i Idl MerlKaLt'- Fellnn Lake. Ills. 

2nn 14^1]! I L HTTKB HEADS. 230 En 
V*lnM™ uriiiLF^ *L.W 

JMnllru. irfcT TLlr. MEelUcan. 

50UU PRINTED Eruela|iet El. Til letter. 
Iiuiii- 17. lli liiULllArLiiluvl IiOoth 3«i. 1.1. 
K|ir' v j. ■ ■I Alette-der. llofneiter, N. T. 

FTATEON CRT PrlailM. till lot). ElfCti- 

nn KEupiaj. mu |inx. luw-liif binders. 

CuinmEiuldl l ; rni. Elum. la. Clil-j. 

ha UU>L1 I.EClCThEidi. tflTeSOpdl, hill. 
IiAi :li| rifill. tJ.JJ r-nri. Lrvurult PteSiS. 
].tenll. K. J, 

STATlOXBItT, Clmilirr. rd, Ninr- 

buameEir IcfAj.v.L prlra-klL Trra fat strap. 

1- 1| E dime. Wth-b-lFalltt^Eld- 

E’[i.-j. DKcythut/, Fcnn*. 



PRIHTlNQ OUTFITS AND SUPPLIER 



_ OK? T.V fnrt ^ iwLil i-mril inii-le ti ftft. 
E'eslJFie paLd. OLIiet biTrilri: In TTlnlera 
lUMlfk **IB Frinkt. SS5J 

Uarr l mri H.i Ghhate. III. 

I’BlS'T Lctttftxkdi. envelanes. trad marts 
Lh gnlil :i ii i L Enij|t n:hir| "A I 1 .!: nrihrii^' rub- 
ber sli-ip. Learn hair. (ruarnnLrcil i ■ r l- i- :■ - 
3ig. V.'JlijJ fliki, Lin f bi.blil _A.Mii -0- 

PJLEXT Trr.r uw n rip '.rlnri. ensiliine*. 
TrELh Lamp made othi emllns leu Uiin 

E- lift. THUiIri(Fri l-.,LrnrtSi- : . ]{(£, Ck[L 

K'l'VJ l fl . tJ il M-n. Ml im. 

L'HED J’rtii bargains. t¥2ii* itte da Tan 
3mS pLkwr Nr rfb'ly Lirlitintc. 
D-1, 4P> E. Main. Mer i den. ramt. 

PWST V*HT mrn tudi flellrmtfr. elT- 

puIat-i. tiharcLiEne, dtp. E-i.e miirirr. Ei,; 
hillfl anriil ■ Iif- 1 PlSnl fur cChprd, 111 t 
J pnLor priMi ll.#?; Jak prtm k fit; pmv 
<r. Jl+P TV r! ■ ■ Tur fn .■ tkliloi i - J Tull 
! -iT: : :h':e. ]£t*iin Qi.j E'll, htrldtn, 
Ctaitfi, 



PIH.Kl’ftFTi TTMInj- iiwijpi mi nrpnMei. 

JjLaIi 3e Aliiup. Vnpulir litiCuliij, Hlili- 
1p nl1 - r - , 





IUP*J4», 

eiulag. 


Aithhed labels 




riKrrnt i.shiMi± far u^i. ^amiii-, 
ilurmiiVi unvfCmil. CHili. 



IfADEu : Oummrd and unnmiHil nclnctd 
Iklialr. DuLpiwi, rakMufirtuKri. IVrlct in. 
1.11:1 iJnmlnInn Tjhfl To . ll.Tl-ilki-n trr._Yj. 



l.UIIII FOIVTF.Thl ^Bliln. Luihnpii. nJitr+PI. 
SOD. J Dfl rjtn-'izir. Ilex US. HolvrJu. Um, 



OUFLICATUHS AND DEVICES 



1 ■EICIXDQ^BAPI^ , ntriitT iUllH! il'J- 

pllralnr tftt.nn, ' Tn-n-Finril' ' film flunLI- 
ekleT Et.au. Beaklit Eeh. TltLiburib Tfp*- 
wtIi*V Su|ip?y, Cirpf, flu |, riUjIiurjh. I'k. 



flUBEEft ST4MI-S 



KAHE, Addreii, 2 Etou )» J lint: 

SSt. SiiMfi Warti. AeiTiurn. Tfrlrr 

NAME 15t ; t l.lnot 2-i£: S Llcei ilt. 
FeJiM-rfH, 931 nmiid, LlfrUiia, WJl, 



I OH HdMECH4FT»MiN 



r.Tr.T.Jt>' To stipe plumOtri ItlnJt. PLm- 

1 1 : ' iluil inicrui iliHii tl.au. But 3 id r Wuud- 
■IdD. S. Y. C, 



FOR SHdHTBs 



A EtTOMATl-d ClffJKttt iridhlnt S1.S3. 
TlluiEraEi-:l fuliLjr lur lEBiDpk .X. Cl. liCi-.'liLini 
Wm,, |n;x shtTlHm Ffl. P ijhHket. 

BE' MAC; The urm'lw rmuklnt rnhifeo, 
hleii'JInj TErpJhlk iniiii F^rLev, Ckfiimka, 
Turkish, jre : Mer-r 3 ppimdi $1 P 0 £L|>LL J. 
Utliatcl' 11'LII I joit. ChJiLaej,. To. 



nLD, Mllil elitirlnii nr making EtLsroa: 
S Ubs. 3 a — il.OU. E^iikllit cuiiTilerd 

PLpr rrril. FirmH'i Tldblll, REifi-N M jyil :1 J, 

Keoluctr. 



FIELD CLAESES. TELESCOPES 
AN 0 KIDS DECO n EE 



niXHX-riJilLS, F1 h 1.| thriH,, hlmmH- 
■ MlIiIIv iut:l. II. Tj Uhl Hx J blXOfUliri, 
ELL. an. All makes. LsuSliurLer. llwh. 
LtuiaJie, CkliiiEfK.. Slaikphu, eLe.. 3 tu £4. 
i 1 o'- 1 , e r . wor^d'd liEgesL isMulmnE. Cal slue 
frm. IhiMu^rUr 1 iu|n.'j-ior». Barit, -ill S.1, 

Tiintra. K. 

'MaKe; Vnur pp'n lelrir.-er drvrihrf E^eio- 
Ldt l h U|iU:*r Mtilujltlin. 4"— 13.1^ d"— ILEX l 
C iLtlt.i San prlml blnaculird. telei^tces. 

i . , L “ r s ■ ■ ■ : ■ i I III teri|m|Hi| ir III n n lur . Prr- 
rlsjpn LhiEEEkl Supply, UU1 C»1 LUJ street, 
Viw Yi.rk 

-ITI'lim irii rnvrepB, TVerrrhiLlTU rlKu- 
I st Tree. C?™r.jl CtieinLiil Ciif ditif. Bcafr 
Ing. I’er nin. 

OTjiLBS Tar tEie'eaua ni-iklpn 

I'Pje". (j.ut ptr pilr. F. E. 
Mrtrf. !M ra't Sl . >in lilEiiu. Calif. 

DIAHCND&. WATCHES AND JEWELRY 



ill LJWNIW. Ll-illTenU m-ilfhEi. tkilLca. 
BkrKklni, (Friuli HI l.ake, N^ir York. 



R AH;. Ms AND BkADfS 



FAFTTT Ei.iipr bluiidi iluipengil. AEI 
Ttik-ri. ]e rarh c.lui .it Dostnte write far 
fYea nalLLni bag. Oih-jau Sbs.rpEiilng' Pol. 
I3QT - hlh B t- Pei Jlplnas. Iti. 

Ol’Ah A^TBRD Hrw CrllbrLLe lt» blkilex 
ll.ja— Itaa. r-iun.-I. Uniblra 2b rata. LVblli r 

Ell —1 9 lfi, Te l l. Cllj. I n;L 

IT Pays: s„rrtv nrar blatlt: IipthI ard 
plrurpCil, RlAllu AiIkh 2 kit ib-J ilnuhla «h1(u 
7a mUi. Alin iherten ahran-. knives, renrs 
■ ri:l tlliifitdi. flrt.we lEHU’f s'jiltrj' Fa., IUS4 
If". Wlnne»i»tn St.. MLluauher. Wli, Ls- 
UJblllhg.il 1374. 



’‘TT-fiJTE ]]ainly r ' k-ap> rl; III rill rrArin illlll 
Hlailrs. Trine hr. Uttrlarlen. tH9 iftranJ 
Aw., Mtw Turk. 



ANTIQUES, WAR S ELI CO AH O 
I (t EH an QOQDS 



AKTHIL'TJI — prlrnL tltt nf hunr1rr**f 
of lEddtJ! flrniLLarr, flan, thins., iKfcblet 
«t. Yulahit pelted LIU of inp ALUor I eaL 
IlEAELes. tt.DD. KlEblrtM wnili, £34 NuhCli- 

jm.Nlnd . Flush lnir. Srw Turk; 

]N"[slAN Tel Ire. hAsifrwfc. rulia. futlbs. 
I'SM'.gue -ir<C trrovThcjd: 3:. Yerran. Le:uLty. 
NrrElil. : m.-li, KaTniM. 



novelties curios. Era 



FAMILY Chrltlmai tlit Lai. Trrtulj 1m- 
par Ltd MiihalElr.H khil Uv rill! irLLtlvi. Hninr- 
tliing (hr ererv mmstr «T (he rmnllr. .'i*n- 
anaiE. aryLai ilali. r.uiV- E3atOisad. -In tuih- 
1m. Iirhlnt-(ali]t sih-iTU v tur dlwr. snd 
many aLhsril Miny Ln eLD Ikmls. RatilL 
'.■in.- fin a. Hi-i.l 1 1 1 ... 1 1 . 3 1 ■ 3 la E.r. s. r-.r 
tl.au. West ar YflisUklpbL : I -'g-r 11 . 21 . 
(Iriit (Raithlandl. FlaialainL Hjl.;.^ Member 
Chamber □( Cbinmejar. 



imuait AND Musical instruments 



FORTV.YKE BeLng Eii.it Truai lihg-. 
Lbrnupli siLtLiig adHurtf, n.J|rr. bhunankpri, 
nniilr i.iii: I ■ ii-r: "HL( rl n-ritEJi. rrrEit. ar- 

r ass ze-. eKUEast onusls Le- j.mr Irrlu. Wt 
submit in elarjlas and nlTiir mirkali. ?t:i 
reidlna. Een.l r.- hrakltE, l’nliermL 
s-:nH SiTrlre. tH Merer Jildi.. bpllnmidi 
raiir. 



KlS llallyirrE-yi tuts LUr. Frank l.hrlg. 
BEffl Bui I 1 , huh! 111 i ll., ll.il lymoil Phi It _ 

Frami r"ll'l".;il a. ilnf.'nrJ : ■ r .'ill ■ - 

sJ(b«L GJrhard brDujJiLoQ. EJnux Hails. 

Hnolb Tti^oEB. 

Rn^fr TYrLIaht- t Sen,l bir n„T "PUUlJih'- 
ing 1 Agreement. ' r ^reKInJev Ml la FrLMees r 
inuL ii 3m h at., chitagn. 

TBL'K FkEES ahPUiL inngi: PartlrUleN 

■N«e flrL M lirfbre snbmlllLTir aeoir m-inu- 
■fr1|it. ilearlinrn LEusJt 443 R. 

rs-Tlin rn, h"' III 

JITRIC Cumnaed i« nurils. Vi'earderM 
prrpne-Hl'CL Us.o«c ithis.. O-litii-.li. TYIt- 
FD^as-YRTTERF I Farm:.:, laatadlm, 4i- 
Inarxllnr lintperlf |pn, IlIbbfllCT. l v l , 2]4d 
Snitant. Ch l ragp. 

nr'u-FLEK Bttib E'IltIiipE end HX(f 
bliuuri, Stu tiler-lav ad pane lid. 



T-TIT.M3 TYtrvled. 'Vor'e zrs rsmleed. (Ye 
i.'ji.LI-h. (IrtiK }ih>.1frri R:mii Jtuieau, Bepe. 



Jl'liemprlnp Me. 



liL'biTt'U l^oplFte tl.DU, Adilreip "Mu- 
ilu Bhr»i : r HT.tl.'' Hjiina Ilaieli. Caiirarnla. 

fEFlTlj t<i^i i-iLiu. :jj- ia Plsn. InJIusi 
Bent Dueetii. (Drepkililel'. SaletA. TmJ- 

PATENT ATTORN EYE 

PATHi^T Tour InEenLlnn: hrniL Mr Itpp 

iHlr. " ILeot ta ObtiLr. a E'bIedi.'' and ''Hee- 
wd ef IpTriHlun" bhntf. Cpiiulc vs eby^L 
liwf ta pemeet yaui Ideal. FeaidnaSle 
diBrnns Tlurmn! I ■ :H ;. 1 1 1 1 — . I >: Virile I, 

Etui k C->. , GCi-il Yhtor IMilff.. Washing- 

4.H1, i>. 

PATENT A— Riti IL ]dt«| inVT Bkt* hirgu 
nasmenlkl nuTLi.Llltlex. lYrlle LminhilaLelr 
far r i ■ ■. Isaak, “Ha* ta OhEaLn a. PainA 
am] "lirnjtiL u( SBrenlLoo. - ' form. E>Aaxe 
are -dintE-raui. Ln paconL malleri. Frra In 
riL-niaeJo^ rill Ikh, fn- priviml. iJIarvniM A. 
EV'ltrluv U-IL AiIbihi Jlu llilLnt. W'oiplpc- 
tra. ]J, II. Me* n m. L? TA. 

WHAT Tn lBTtti1_ LLbl u£ u aiilrfTkrDii- 
tSjns ■ a- 1 1 c frtH iiu renueaV t'se cm.t leisl 
rurm far o- w ll.nc nruuf nf taianLLau. AYrlia 
W. T. Crteni', D4i; Bsnlited ItulIdJtbf. 
V, 3-:l,l Mirl-r . II I'. 

[NVEJiTrtN?1 Hit mtr markaL Lhrlr in 
tUEis UeCure paEenllug. Far lnfnr.v aEinn, 
wrlet 1i:irt»rii InstlLutr. -Md Eltnlile: 
Hull din a wns h Indian. ]j. r. 

iSV^S’iijjrH ShI' 3 (,.r bcatkL ttlLLnc 
bow La iiaLdhi amL -./I sbut Ineentlecie at 
lewe«( retl Rnlnh Hareh, PaLtiec Lun-yer. 

F '] 0 Y R [ . . TYj -A. I Ti g Lrxi , 1 K |4 — 

L, F. RANDOLPH, Jd2-'B TlrLnr Dulld- 
Ing, TVi ■ hi t.L'Ien , |1, L’.. Lull (U.L Huull 
tr-i inLcanutliyh Tree. ^ 

■JiSVlISTrHtS GuJJjS/' lbLuH.Io JnEnr- 
mitlEfi Trea. Fnat P.eilermirm. FepSiLEr-ed. 
■t-LMmyry- r-n glneer. 3 ISU UEaiJua,. Jiaie Y prlt. 

PaTKIN'TS — W rite fbi frta Infagraailnn, 

F r [:■■'■■ I j OUtaLli d PaEdilt Bill! ELOruril or ]n- 
Sii'iLluh — of leml Origin* ar nadel £ar aa> 
jminitlen. Miller A MlLlar, PtieiiL ae- 
larnei-j Ifarintr Flieiu ii(ii-i ^Eirnlnerii. 
lMd-A TV I III -ITT rib Biilitltnc. CfEVT Taeb; 
i:..i H i.r|e I r 1 1 y i .-i | -■ n . wpih Indian. 11. 47. 

FATENLa. FhuS ekrirs nr niAflei |nr 
td’ltl. Free U:ak. ’‘liati lu UhLila a Fli- 

EkltlMSlhBlI IblrEy TltlTf MlghelE 
referesets. F'-.mnc lertlea. ltra?niiM.hLe. 
i -.iTjel H v !.inillel it CthUdleki 'tfle F blreet. 
Ul » rhlTlEl^ra. jj. G. 

ESTABLISHED LHM. ill In Jk Kb rue 
Li on pi nj. Five limhliE. Pjtpnli. Tndt 

nu-Tki. CTOXtlBihlt flRires. JHnnidnwfc 
Hirer. Cihlraaa: IHaErliiir ELidu- . Waihinj- 
ec^, n, ia 

PATENT EL. ilauLloL ft*i. HLgliprA Trfrr- 
enrei, )[p-: TtfulEl, I’rnTnlnESI- asiureil. 
TYltlC.n Ii. OeilMkU, Pi lent Laevef^ 17 J 
Tslnlh RL._ AA'oah In arlnn. Tl ^ 

I. aMEa RTBR, Alterjne * 'Berara [ t, a.jHe 
dll. SLJ - IHb Ht.. if. W.. WiihlntLK'. 
P C. "arlglnitar: ar the P’r-riii Erlddder 
n( flihs-Frt Inn. " LlvT re ell ■ rind In J ynor Ln- 
m r .i i.m ia inmne "rnii fivr blank Inrm Lo be 
eLmM rr.d witnessed. Fwsr. and sittm in- 
IVlnnnllgn hlillvELn fTtd. 

F.LTENTft FraEuied: Inde marks rerLs- 
lern:l — 7 .rBil inLni.T> oili Let- rurnlstUil PSlLlinUl 
rharse. Ibcaklet and fumi tnr 'U'rl^alns 
Lira f i in. In lag L. acLKMu. IDPA ln- 
brrnatlHiaJ Bide.. IfiplilniEios, LJ. C. 



fflift INVENTORS 



ICASTPAClTmFim (YD| TH*e Ini# 1nT*h- 
i I--JH. Y n tail] Lb lnfD7rr.il Inn rr.v. 4’ru.ia 
IdEM ilnmlepr.' I nvrnt I'-'K noLenEvil, :. ! i 

lif.i'i rliarje IGD.au. Fra:tL:il Fries help. 
Pranhes (' OP Trule-marke I3$,dP r-tni- 
nbrEt. Erpret In dliRenlt rues. J. 3. 
L>TlTlen. I'aler.-. Atrimn^FrrlnrHr. lei 
West tlnfl Ft., yew Vnrfc L’ltr. Iatenu- 

iLn-jl Fiillillrtg. I Yb L fe I .*.p Lhi p _D . H~l_ 

,r FR.tfTICAL PitanL Lae-.'' 420-nago 
Iidc 4. saves IMveuEUrs iimiev and line. Sbagi 

irheL It inlenLeiile, Inrw Ld nrnlerE ynnr niL- 

enla. TeFttlrm rf pairrAe la prb;r nnlralk 
|ui-hKbLI ILir> hi InlfElngsaatflA. WrlLlen so 
riu ran uminntpml lijr nnjcil ratent I'Jllinr- 
ILt. flare n.j-t mint- tlme-k Semi anlv |4.M; 

TEluma y LI bv .hlrv-riL mi n ilayi p.tiprtnel, 
If nnL aiL| oilrH. mnner ttLII Sr refAmdefl. 
LMminEiee- CLeaElng EfavLir, TiopL nSIS, 2 US 
LA 1 , llimrne L*l , l ihlreriii 

FATE'S T3 — ftmill SiJe.jt mtT [i|Tr Lirce 
rniririFdlal pOFIlhll Itlgl. AYrtU liiiuinlLaMlg 
(nr (her brak. "lEuvr m Oe-ltln a Palent " 
ind "Reetir'd of IntentLE®" 1 fusa. Halav-: 
tie dangerag] in merit maLLBre Free in- 
fnrmiLlon dr hum Lj nrneeeil. LLir.-.-r A. 
-U'RjIen, S3 H. Alima El . I h! ii:a_ ’ATphlnu ■ 

fun. E', c Bn nace lifA. 
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1NYEKTDHH MieozlT.' 1 JuK irtiil'i n*ril- 
,t : 1 1 M ■ ■ ■ I r L- ■ I ■ jin i □ ' iiiiij OdTHljillL IJlt, 

TTUdCd. YltUkUbe (n-V IpjQpillLllin. Tiiyi;..- 
■nry. iipi'FuJ, JruemLLng I IMtenL lalfi In- 
1 r F| (■ IEiv-:i:: mu :,:li iL Pllent Oiid-LL’ ■ Ion 

dn>armjenL. LMtHlifi ropy £o=- f I. Itt- 

NLiurdrirl'inn. Jmfnlurl. Kfflmdnleilf. "In- 

uiiiho iiK-l'uLir.; Mn[ta«t, r ' llt-U. *u W.ll, 

Tor*. 

M.LNIFAiTrtllMLS }>mTThm seek ne" 
Lti ■ o n ", I - . 1 5 Lo. Inprdte iMrlr ituI-eL. LL.l nr 
^ihCfJ IniEKljulll -Li! IrK on leuatEt. I -" 
cct Jenl Mm t-:T reenriMhi Utoif &t Iothi- 
Lint- WfjCi W. T. □ rcvh'-. mi MarEJiteir 
ll-i i. l'-lnj. ^'jildn zba ei. P . CL 
TU IcjE-nLon: We in In Ik* mirheL os 
purrhqip h e^hI invent, prefonblj Lb tht 
uhr..|LjiJ]P arrtjMC-P .1 Lnp. MFUL onn-lii -.p 
outright nr on a r on III Iml-i. PuPrliinlna 
Aj$ a . i.l ,_3 ll_F rwtljh c . . lienJ'.jrtr.Ji. V. 
iTiVjiKTKtMt rabtidiif e^d -flninrfil. 

Whitman. 2» P»rh A Ltrtup. :''i t Ta rt. 

WALTER. ] n'PMiKr.p, invilllair, liEoiup.) 
Win. Hi-ilitliEiin- Fl&J (] J ]J[. 'iV Jln. ]( npk f. 
iNTi:r4TUJt ivini i mhmh«. ?\*>, pri| msm'i 

t-elemlu IV II p*nJrtiJ*n ii !li to* trailed Item 
Gabor ILiit. t T'JLL'Ur HLr.. Ho, ^uEu-itk. 
ConnoEtOrut. _ 

" INVFJfiTUlEK! CmiiEJiiuLp. HUP in-*-., tilum 

deiflM, dopyrighllrz priority claim uPi r. 

(lur hlr Id.-ii-i !\t ] iilL>jiL lull P i in: i Frru Ultll 

L'.Lry inapazjnD. L'l ii ■:■ -off iiilelz I nc i-V mu. 
\ i Evp li.as:™-.!' Tilnf 3d»HMll*p« |1n. iT, 
IHtklloa C, Ldl dsitliv. CULT. Li'.. LI bind 

USL 

IJUE.l'-FS'L [MPiiiiiiuLteiL tve tmcntoN want" 
iPiT lu Teal lap in. ruirr Ldnii pa IEIuiijL ptjenL- 
l;:t iSpI iv i.iiil npeniE For pirtkutin, 
writ* Cbirtcfid liwUlul*. liarrLilur 

BjHaing. ii'E'i.pliinEEELn. D. C. 

(1KT T-dpit m" il (.itccn* : local Mluli. ram- 
rlrll IniEniijluiij 14- t- Willi E^"S, ClIPU- 

tur , c*i][. 

lift' i, MXJlE'iJ C "I ipt'pI Kdllnlur ; n'n- 
Eogni add imdiiinl'-il moiaEMHii; in tei- 
pelusl raottinv; InitiuiMlon nn pEreiicjnE ind 
pppllino fipPnEi mil palwESiiH Jn JELnnipy, 

ale. EuFpEMi se« Ideit. r'rJrc ll. iv? pill 1 
r>il il In U. H. A. tl-lrew PI eee JE b Celp 

J_E't'l7 _0|i^T I i IiIr. i TYjph l ~ p; l ~ 1 1 Tl tl 
BirSTi (phi 1 ! impI nnsil^l pimnll'P'. K'r-l 
T-: r eillliiK. TIIO lHlEtd S ln.kl W'urti. Tin- 
Ipt I'rrfc. III. ^ 

fJTVKSnilJLA— fpilk lit ut jour jn-.EiiEiEej 
nenr I M-in'l daily r.p lile ^nv ifff'r' 
R-rnil Fur 1 fra* -riAV Lp-jP l|KElklly pEfl’ 
turc-d Un^lElel. ''Turn Your J'llent jnts 
l[Miiry, ,J Lnliyl IE r^ddllHi luLpllil Infer' 
matleiE fiyr dLI tnuniim Jr. T- ftuml. 
M ep. I'.iniLil' 'I AdMEElilnp. jfnpu'K ’Ip- 
(1'inJrp .gr*c*siM. iuO L. Oclirlu St. Chl- 

PilLL-. III. 



PATENTS FOR SALE 



^ 1 AT^:^TTfF. ?pj.fkl*r iirfErtrfr .n!lu^- 
xl'le iliknci i ri 1 rip--. II. (Ji»h r jnjT lluller 

S|, ,_T'h IUilplnhJ.,_ri. 

I^PL.iTAIlLt FtPid .LPdidlwr. ChiEtld'-p. 

FmnK KenSetetL. 5-Lyl |j*riiyisp*r„ Fid . Illrli- 

kwdi ,, 'i. 

LT. tl, PrtTE?iT r "(tcoill , nn, irrlil riHL.I^Tl 
Pw file. Q BmIp. !■ I>, Jfm InTJ. Vu- 

lorlp. 13. 17.. C j niitk . 

3] irPjjTFT] ^-Tl Uetlfv Clip p 5I:T. Iillufifi. 
MirnlHr’ nil !lj:l|ii ill *1. l^Pi-nl- f'lf '-alp. 
A. il ilri-:ir'ir'f. i I >'u Alirient Dr.. Bkr> 
erl! irilJj. CillF. 

OCTlLlfinr Sr^li t>(rni-"t T^n- |n-™-+ 
phlsel." Hunter Fd-nlcwia. 3" L IV. ^Iih Pe., 
:Vr-.p- ViirL W. T _ 

jj.lMTACTUAEJtff U'urtliu pnniihlk 

I nceiii k«pH. iwifl itkmn R-p neyp Ills ;IOu .r- 
Ip-el el Limmttdu. ChkFEeHel IaaIivIp, A.M 
lljTrlaler TIilllAI-nr . Ii' ^ p I". | r.rl rm I> T . 

AJ'TlflLATtR fihJel'I. ruent"TTBnlas 
Mr die. Alyib L, weiel, S*« B»riiiK*. 

Iinrl. 

irAKtrFArrriiEim i.mkm, rDr nn 
!mpn:l'-m ikpMld wrhe W. T. I>»*ne. Df3 
IFutIsLet I^uLldlu. ’WEiblofMn. D. C. 



M DDE L S AND MOD EL SUPPLIES 



MODEL Tifli lira-H^uiTl-prf i -pirls n - 1 
hhprciliiLi hi nc4ei diln. ledomnlLTin, tn- 
tLtpU.1T anit mk r Eii* <rii-lui, Oemt. TiiEtnlf. 
uni fhiTiEi nr euinlhldi. Mi'iiliinr *nd 

Enh fnf n,oi!rl ImildiniE. The Chui. A. 

jjlrellnner Pa. DeFrah 

I jV Cdnd! Ik model kml hnmprTlft puivplln. 
Luil'l -£ CutLii. PIS liLnn J.jj:. lEomLIcnn, 

i>Z'i ■’'Ii'. 

F| O AiiDTtmtBj nr K4<l4l ilrbiint 
and l"nl nrpeEtnpLK In the v*«-]i! Ren. I liir 
niinpirte nlitif flLdtni rMrapim, LU72EI 
(Jiir* Are.. Brotklyn, If. If. 



PAT^NTi*— fsmill ldn« =jT Ispyd 

rtakEKn-iiL poiiijiijllrlri. ti rtiE JiimiMl iti iy 
Fur Frn IpuOL, "Etu* E9 EV.-LijM L PAtHTt ,r 
kiid "tlrfinfl of ]n!-entlt=i ,, ‘ Idem. Ejrlijii 
■■■re tldMEernui In ntent "iillfn. Free llt- 
Fp.rr.'E i Ion on Ihw 1o peopkU. Flirrnr* A. 
D'UEgED, AiImiip Hu ildlinc. WuiblT-l- 

Eim. D- C. P e e E-k i e LST.I. 

IWETTtlilS: Send uj itieLeh qe crude 

niinlpj i;f jpur l-lrs. -Hr nrr m L ezuFLuudn vpll| 
deielop It jBlo i pruelLeil wirtlni mnpJel. 

HP yral* id IIIttAJirvI klliurltudk khd Lip. u 
or idEliCiEd EUrntf. ConA-dEiKlkl ierr- 
ii u HhurkhLi id. Ituiili ti 1 l-i ii'i-cl Furr-I ■ l.ril. 

I'rw IlluilJiied b-mfc: ’'.’■liklri InirHInni 
I'PpI" (."ceirenl Toul Co.. Uent. IS-JJ. CLn- 

■■I til. ('■ III-:. 

E'J. AXfi EuP JiillLlid iiF[Ji[|E lull TralforL- 
□liL* -J-ir? houirs. Fend ik- tco bliHnrjnt 
33P. Ibetiin HID, Diuiuiur Mpi. in n 

;i.f h. OnEk r K. CfcleiixK 

I'DV.'LIL JUnileli. pEitolSne, PEdini enejnei. 

Fklluy, pJii'inthLii, i«>i l-rr Riling 

..:OiIl-J EnsLltetrliii icilerLik jn emi virkiv. 
Kf» Diiiiii ci(*iw jrik. Chirlei Cole. 
Vf:.l-ll. ■'IMF. 

PATtlVTFL. Lett linE. Rirll imL IdlfnPliik- 
1 1nn Free, k HkniMpl, 3ili-C YJrtnr 
Llli.lli1lud. tyktiiEiidE dn . D LI, 

at! U ClflktOpM* IS Fur jikiIvI pn(lnp5. ekit- 
IriCi, BvppLIei. ILeuirdf , SLIT 74a. AihLuid 
*i*, Chirnnu. f 1 1. 



''REAL' 1 Motor. nioLliit- Foe moilr] klr- 
|-lktii i. O-.uEI. ”***’ r , H Ii.ii., TTL-ldbl 3 Ik, 
:i— INI r.O.D CllJiEl£ ' ' JLp:i| tllielj. " fioMi^, 
IIelIhe;. 3<e roln. 3 .oui.elI. BE AtetiniuUElL 
-Ht. JlrEokUlt. T. V. 



5«i|i|.;l aiekin ini ±j ."3Lne e'-ilnti. >:iii. 

1M i T K, Ahtrai ItHutqv. its IVIt* 1st.* 

KdhKpL'. ip FnsEi. 



VVL Olulld PfDEhlng luOdell fir IdlklllOEL 
Mil! -do fiDHrLininlit worh mil firry a r-.Mii- 
[i7eeo lEtifh uF tiEkss eeLri ind inoilE] tap- 
III l*i. ai-A:l Mr L iEibip. Tt* Fbifif ^ro^lel 
norm. TLrdey ]'im. I3L 

FAM-QTEl 3tktldJ IjandkiidE — Trtiiarai 30 l| 
be paik i3m diim IiiueEeci for iny irkdk of 
llenide tti il.U IrauTy. riirlre ml EMept-l 
enKlnEeri* Flr'men nn>l bollEr IriEperlor In 
ini pikk Il*f D=|iin Or inn rreflnre ^ 
t':u:nd:i FI-pxLldk PinOr. Hiiljy iiO-Ln 
die. j'jy posLmin 11. do pdui pottEre when 
ho Irimds t«u L>ir dec Fine. Fix/elar Me- 
I'lrik. Il ■inn nil, SOP K OntkrbP 
3l.. Til Into., ] IL. 



MA*f U f *CT U F I pj (S 



MAIE-iTJf '* tinRlno'rlnf ifnnrtmETil Ii 
di-i Mill'd to liiiptOh Iri p vnur rrkbidt wIeIioml 
rliirEe siek'ly 39101111110 nErarej-i cd lEkrpitk 
LiteiPkEOPErl xiPOAi In Eliii 1V*» -[TiI»iilBI 
i|initMi ird 31 "Mo rd 31 3 pTsttaoli. LsT'P- 
rii-k-Eil rriftiiTiHn tune ririo-rr i"iir mmlel'* 
USk. iPamnlnEi. iIeod driwlitE. ro>tSiui. 
litkH murllini- lull UJEO PlVi'-luh lit L#i-y nu- 
npmlrilli. Tlitlnn. EQEmellEiE. u'EmblSiir. 

lull III d EltlEill4il IiruElptlj nlllm |LI riL Trrk 
11 r.n Iri" tin 5- llljr+tlo J'oedvr|r Slfj. to.* 
1141 UTT, LhlEIRO. 

XF.i\ 1 " HAHTTE-urnr;. dki. midek. 

rboiopinEE. I.nw i«m. 1*1*, TV«.iwra. 
ynrFilie lJ - Ohkt 

^EC(iMOJl31I.i]i JEknuFkrLMPjnp rrmh rh.H r 
llOP. v. I rE up EllhlidT. M Mill It, liber. Mirflll 
inkpKinerjf. feHanMerE* 4HS I Jf. KJEdire Aid., 
Chico po. 

3.1 .iMllF.niTr: F; I ’IT! . Ml . iMV~.JIe:i. irBmn- 
InEi. lirairAvrk- moulds For ruLliipe. «:l- 
undjclra-. Cjp-wlkr Free. Riuioi llc-ikL 
." ;.| rial 1 1 r". Itamii IT|j. Ho. 

XlkTAI- /.TllEki d'eteloped j-.l skiH«r<± 
lured, lludel inikldc, |Li _i ^ ■ a m' t nilr* 
r.nd jlrsb dm norhmombleu '.V. F. Mrj.:* 
Fnia'jjpfj ]P'A^irilt lodlrni. 

ITDCtDTE'BNTyO Fio- ImiEnrSi Parrl- 

ipnE men jnifi^oLlon !:■:■! I : lu- : tu^llrlikd Mr 
Eh» imiErnr end home nnarfc (hop omier. 
TimLiIrt* ill LI.* herded InFnnnp-llon md Is- 
well 31 Jurl raEdd job jiuldlidiliE EO pal I kL the 
lE'-r pElre pr 33 OH113 pOELpkbJ. HrHj Mr 
yiidr ptmi lorhu, Min t reirilllinde wMb pour 

OpiIl-P. Vpi'ilir tlerliiiil -3 Prtfj. fliKm idS, 

3H F. Dblkldo EyL,. Chl-FakA* I1L 



PUISPfltWfS 



JlAKi; Vftjj our. MiucTirlrd. by ruplLEhb. 
f-'o obtfnlciUi. 3 01 riii bted-.t Trre. dornplib* 
-mint hfnii liif iwelup Iwhd Mi-nEbTliulnT 
iTim*. ie3b pkperi, ro.entv-R*u plircEj pePut- 
1 liTPfl pspffl, Frielns HipEf Pc3(ra3d iwo 
■ kill'-:. 4" a ah. Or T Tl T 1 . RaLLiFi^Llon L-nrr- 
Hwl'.limrin Cia-oinr. Jd Dnnnflild 

FEJvdl- llwEOA. Mj- ■ irhuii/Ll.t. 



WELDItfC AMD 5iLI L D E FI N Ii 



r.HA]l.K To w|m rliimben. jolnb. KLin- 
p^LIIdU ipjErueLlppf (j.liQ, jj(x Hd, IVeoJ- 

Jldfl, K. T. C. 

ikUI(jit.L.'yif — hiKolierU repto sealed ""drb 
iTFl.bepi, I’ulLrply i. .ill — riu.m.i re I Till 1 .. 

Forms. tVrb!e Jltn'i Bcrvlce. Iloi M-lS3t, 

'JE'iV. Ofjilo. 

H ETU L" Nolw F r I y::3. -Lie: jour pomv ijuu. 
fi-.ly 1 Hint Lilt kdLLlOn. >CnnEk|r|B *j| (hi 
illletEO puLllltMd In Lhe flhAp InflEei dctkEE- 
ment of Fbpulir lEtohinlei llktioili'e diirlii-f 
Ithl. Sum! id mti. Jr iou Tn.nL 1 Vp= set 
uF Hinp Tv" 1 . i m imki rthilrtln.p of r Ttilumei 
III- IlhliMd I hr 3-123 nunlbet ml A OthdPB 11- 
plied iiriTh-jtli w-e will nnd |3|Em C 4h. ]>. 
fop 11. eo. i'opulor LEcehknks Tpesi, Hum 
BUt St-h L-I. UnLubo N, ; L'hkkEE.. 



M AEH INE FFV, TOOLS ANN SUFTME& 



MJTiV Lliis srserr eulllQE benrb Islhe. 

J m |S v ii' SlnipfTl 1 ; . Irl 1 l-.ii: 5-- I like, 

ILde.tiD; LU' 1 Firks uwxlKOTkLnE s.ir-1 ii". 
Sll'iUll; 11" Jtirmrt JrLIL frr:-.,, 13 V UU \ iil-VT 
L n“ c-j'M. molcr driven btnrli flrSLk iin.ftli 
tTo* dffITeiH Eilhndor htIphI*t, ISl-Vubi # lr 
deEDpoessoes; Loelctl ehirfer; Ebr .Ml tvi'OF 
of Tbeohlne Inols- ITrll* For -riLilng. Tmdl 
i'i pull. 1 '!:■■ T.miII jI k him - it \ dupply Lo.. 
TT ITttE ind. 3t., Cln rinngtl Ohki _ 
ij.lXlTn Iki^ilcij — Fieb-por coi'»ll'r po'L 

drauniEntEfi. 3", III , 1,11 idlnsr trie'E 
riRllnE l-ltlies. Also U" B'P'l Hlli'l In PihhI 
eefljUEtECi. 31 hew. Vi'Etk Bonbb ElenJ l.iLho 
lhn r ki, -3*1 Mj AI-on. Knul M U-c n d. lii dl iOi- 

KULLMO AJr rtirapmiFirS. -MfellMlL f«l j 

ilill r.. If IIP. ‘ruyliir, I'l l KnaL LU-nd BLrrtt, 

ji'Evr York C ity. 

HDnms Itiimllt msehlno 1-ml* of t-rn 
deimplann Raimi F r-T l.i-l, T-T? HI. T:c 
F-issern llirhjnery Co.. J5IT1 SortnE Crren-n 

■Aim ., I’t ra-S unaiEt. CltilPi. 

FJTtl TypdA id Un-Tll zL-rllLkl ITPOil fFlldeS 
ilt-ierllic-n nn lilurmrlnL lito Tor " V. J(ihvu 

F. 14 ViimiiP ^EnJm.U't, liMU II. DnEOrlO, 

Chlfirn. , 

AIR CorapreiiEM — E'orbLMlo. -EPTPleklF 
milllipH. Tt<™i'Sltliiiir:l iPrlirn by llur'ey- 
Dktlibjin ft- rnilne. j.lr.il I r nil:-.: spriy- 
3nr. olo. Kineiiispr-il hmcilns, l.lintkil 
niLdriMr. Er£.rky-U jvLJiKO UoieP Co, .VI II- 

oi i iMee-. Vl>3. ^ 

tyuuu T'lrplnr on (h* t3-P*t, Tinlh I"- 
tPTP3t1ni *rv3 ri-K-Lnilldf. tt rr.j for 1 fOpy 
nr lljlion A TVoliltti CauT*k In mod turn- 
Infi. Ee cLte-j. you poh klr » oompesre m-.si. rt 
or lids mmuHl irt. Sim menes. Cloth Ii a L 
P-lkkS- Rent R. O. D. Fit [tcdbrnm pilw 
il.Cb udl small amount porlJEe ppon (Je- 
ll rtrr. Fopulsr VkEhonlT Tre". ltuein WS. 

ann K -muiTio at,. Chlrm'i. 1 11. 

BirriRTAXTI .IL Savlncs — used ir: wejd- 
eri, plikrs. comPEerpon. r*l"S iprayi- 3vn- 
tirdly k- r : I j l ; cuarantred. Trk> nn.s term 
Write Ken's EauLpinp^A, Rr'ii 1I-12J", TWy, 

4Md-i. 

lldd.M TfRW Hsreie ruHIno lathe, ]1rnu- 
m:mn, hM*I Houtli KJmoldlnnEd a™.. 1X11- 

Lalihrl ~ 

Aldb.td F-i 'nuiv cuLlln* I p lies. Amah loo, 
finr. . El pt- Mllmnihee . Wli 

HTAJiy lEiislness of iwf »rrj, iliiloi; ehro- 
1 : 1 . 11111 . HlckdL, cUpjuT. (liter plJElne. Also- 
plipettPk mlmti RU prodts. [niiinmihin 
Fide. ELwttO FIlbdTI i-'II'LIv Co.. 31 TVejt 

Flrnmi t P-L . dni-lmill . TlliSn 

E I .THIrniTl PTJ TT 7i L" 1 — JL |iH*e In.!, kkrllr 
fbllosdd guldo to E-lrelrop-lkllQi tnrluillnt 

r I : t- - -: 1 1 1 : — 1 1 “i n ilmph PTplo-n.llrin prn:- 

p'.r-., Snrl i|i|Srip iic.aL r r 1 1 : 1 1 ill n 1 1 1 1 | 111 1 1 
Prlrti *3. On. p4er.: T-oslMld uimt. TtreLpt of 
pelf* ra* C-Fi-11. HhyprliE-rk In IT- fl. I'ey. 
ulir Jlerhoolrj IPrE-tf. 3k«,'in Slfr* WO E. Cto- 
LarLa P-L , H’l.lu l E'j. 



ENHINE-S. MUTDR3 AND DYN AM E-S 



14 IllllcSt-i AlEnrnkllpk inuloTT 11 r T- VS 

hnrso I1T.TT'. ijErerkt-.Ti and molen sd half 
pj-li-e. JIlOrlrDkl yriir;.|ii. Cn . . *.-4.7 Idlbnnii- 

ker Atq.. -OlitfaEn. 

UKDUITrT Mol or a. Li HOB. V. t-.mi. 
Nlli4i.nl E'uLIYt:-, *. VTOiliil VVi-rln, IS6? Sl- 
Qgo -1 1^1 . HulTnlo.. K. _Y 

SH3DKL Uf WHsfel "V,T,LTl'J.lrJ r IIHI 
radlnl enflnr, Siae ISkSJ Inrhyi. Ilihfj- 
d : ]■ 7.3d In eclcrs. Mv meir.E of -in Lihee-mLo'ii 
:irr.ir Eiiui-nL i-F Pape., Efili tdjiilid 1.111 lid 

rTorl Ir-slli dliiuemOM a^d brt loiielMpr 
uiiaEn. yr.-v-:- and nameh etepf j*itL (ir 

. L nlun Eli itLi'|Ili]i ilu:lEr-l3. ja.-i I 1.311 Ii - 
3 r(3 ill mlnikd Mien mil l:oyi. Lhuralil :. 
Si -,1 rm.ri3i1 Iip:-I yprelpt of prlne- *1 Ull 
J'vpulir VkEhnnln I'nn. Hudil SO"-. 3H ii. 
OnkTlo- St-. I re-INI- 
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POPULAR MECHANICS ADVERTISING SECTION 



dMd WATT Llihl plant i]23.W. 

jfifl I Unr Av *. . I'hkw Kn 

#Mi1bLL ftk U-iJowil (ran*Tnnnfir fur 13 * 
wJe j. e hu tang* from 2 ca 22 tdILi. Iklua- 
pfl™ S*->r *l!i UII tiHMLri|r(iiEi far -ir. Elii-iii 
blD. 1'apvdBE’ MethanJcd.. IbD Li. UnluLu, 

Ch 1 1 ~M li:. 

G0A"KRX(3fLH Fur *1] (.HU? 1-dxal-ifel riitJ 
far £LuJiiniJL > ur iraruMa uarrcr. Xa rjdh 
damn. I'i-mIi-l- hin.Lli, J I j XmLIi [jiu 1 l[e1ei 
IH rerf. L[-j A m rlta. 

an.lNJ? Stm !i Iid. nr. molan JE Uii. 
Mj Cj bi.rEi.lAl 111 32 lull iiJnTiLiirrj. VITSE* 
I-t quantity T'TL-:i.j-. (lucen UL'i EledrLc, 
37311 grind Avenue. Cblc-ida. 

IXTKiKTKKCB — I3aar Veu nn£it[iil nia l 

Tlrvrfl ii ± Ians, -.-, I.:.JI. z i ni.:l ia tr-Ael hr- 
[art y#u clilan rf urrmls r?n i:c milled. 
Bond Tar (ho neif nnqk "In^niLmj irj Tiv 
onli. TIioIj DbroliromMIl i"d PnrflDtlAn" b-/ 
qn C"4l"OnL : 1 1 1 L 1 1 1 1 r i I > It dr -dttljzrtil In 

raid* ll:n IsaiRBlnr in ti|f V ay lid Tlflp 

Him krai J pUfallk. WIU Up unt C, (k D. 
J’if passman 12 .SB plus pnslkcr irhrr fir 
hjii'lr lira 11 k phEbio. FopuLu iierlinniri 
Prew. ilocm r'i 2 , VUU U. LmcaNo SH-. Cnl- 



E L ECT II [C 4 L EXPERIMENTS 



FX.E Cm I CA L >:s;irrlniOnLiTii »)• AiM tiir- 
Ckln*. SkLIonadlr bwni apparatus. Tm> 
•/.it lalaiihana t|H, niiuiiLrri'. LnAriiEttuu, 
BJI, upFtnolle Ells. In>lrurrlpni. j*- 
Hitiil 'Itl.cIL i t. jUtHlHK r LruLniiCiir.,, 
Sir. Plrrirlnl hhuralwr exporl.'nrntal kill. 
IzuLniEcIm, fX.1T. UpeeEkI — H«il iiilrna-- 
tliatiij Ur, ihElh ill. 4! r. j 1 1 -.' it I “ r Kir rti r W 

4Janip«nF f IT]* &nith Mill Sceok. LlncaLn, 

,'w l i : j .■ H i. _ 

KLdilTRIIlA T. TrimliLj iliimLIrir on Lho 
EMEttf r*t klnl alPp.la.rit. Dnn'L Iq-iipt t» lurk 
c: puesi nark. Lenn to miko etery hiPEiiri 
wur.i -iii LE'dnE ui I rrriilr.na. Send The our 
i 1 a"'!ir.f dH-puf r-.‘ t far rlerLrlrLLPi inJ 
■ -.el!-jiiI< 4. 2"U dligElfUl. Huliilixili nl pE*I- 
klral IfPti. 1'if piitmin. |LQD plui |UKipb 
■p-iipn ilrtScarrrl. If orli-l'Ji L". B fEmdt nhrii 
(n-ili'rlm, Pillar ^[iTdiuilri I’rru. Ilcaib 

IU2, Era K HJiiLirLa M. , r:hlrq«n. 



F^fl-PiB- JlHP F*FM L*iNPB 



F IS I' 1 1 :i»iit.i Pn n ■" >_Tl’_ :il I |.-h In ^[jnup- 
pnLi, k'ank. ddnknUl. M.mtqni. J-liha. Wash- 

Inarnn. ct Ccvcm. t-Aniiplnp EnramuEdan an 
a^Uaili, Em? ji. InruLlRi Eel- 1 1 n: ■ nr gulinr- 
hqn I rirl fm itvId. I kM-lIKk. dalrfLliE. frail. 
pauliET — i hcuf, Irnli-f.cHiisnrii, nlitif ef 
• rail, cluLhinH, pkiH Imi.inp nr |,ln j-mtnt. l^P- 
a^iuuri ciTrri imh eh In.: .-irluuii etnklila 
till. lE“xli* 13, C--, LikiIj, f? rv-l. Vrtkl 

frnrl-hrrn ]Li11it«t. H, 1‘ i h]. ^^LnD. 

JMdBrKMIKXCR, a«ur!tF liiunrf an 

XtrrLk iJiilinl.k, 3.1 Inr-'-'iilji. aEnr.I.ii-.i liUhQ. 
IVrrfiliiFlE'n. Ur-jii-n famid. Jdaiaam aik-E± 
Easy iiiriEik, lu-.i -IjiEdvi Hiarilurr. Jmpar- 
Mkl kdrjrn. llrnllan itila. J. W. ]lkvr r 
]]k Vu rlk'. -m F in ill - ]Lv . ftL Fmil, If lam. 

L-.3.}l RRET ffj Flariila fjrln If arm. rmripiH, 
Kuril "-nmn '^iit. mile J13I. rlllaa*. SI r 'lfl 

InrluilLrifi did iiunlEhy, mi: ra.-.r 

tarinil plrlurr cvi. Elf Me rirr IMuiIiileiL 
raEklae. atllrll A[E&T. H3*P Fnnrlli Am, 
S. Y. PH I- 



y]lii>3 llpaKIEruh — Kama lmbi4iiLf. fnr- 
rilLf.J; 1H jEuLlj- Mi : ii, "71111 FqiLj." iOc. 

dlltr linyk. llfU l, A t k nnilk. 

" t! iH-i'A'Si ti MnnEhLr. id nm Ln Mid. 
mirL OTi.rki r IIMl FLiliirip. hunLl^i, At ip- 
r-ln.r Pl'jl-i'i rk - 1 k Oil'll man 1MU;.. ku- 
rii (III. Rnndns. 



-HI'LL 'i's"„r 1 1 : u 1 1 r r I 1 - ^ulnklj f ' T -tliIi r .1 i 

"'ll !-'r uli'-ri |.|~i. InL Hrin t 1 HJ blj ttr\- 
mdidlim. I'aruEuikM Trra. UljL Hiliu 

K-iJl-,E 1E I j . rik, ]Jvik It, l.lrj-a-jn, Sflip 

till PIUCTICdL Wni-p lir Rrilura rardii 

[. B I III T mu! FlIifiiiiB anil ] nutrian Imimp- l)np 

rarmn itLIej Iie would in l purr itliii Eh.li 
InCar'nkl lnn far lina. If - raulS raE dupli- 
rqta 31. linprllBEnllL. ThEH lllrak 

Iiiii- nil f-rr.-i |in! In Er-I pn:J |im-."n QTir||rji I. 
Br.nS LrduT far ■ Lipj tif nur llqmJInK.k fir 
Firm in and Erf Eti4x la jiuL Ehi-aa IJm tn- 
i ' aprrkllan. f:r raur ■ ,vii brnrllE. Pay pei.L- 
mkn iinl-r US :r.nl: kTUI Iff ppilaga uf.rn fir 
hi"'!< ™> (ii» pprknEr E'"|'uIit MfEhnnlEk 
Tnn. fiiHKi sns. f*$ E. OnlkTLd &!., Cllir 
(in ILI. 



OLD OHIO W4NTED 



nDUBilJLtli J’r-h I: tqpe uifrardtd 
k'liliL Inrtdrj, WiErtl ta.ri. trim-m, l-TldEP-u 
rir, Onoili Hriil fnn -lin Futidrrt tn Tanr 
■rtapliniB rr rr m i 1 1 1 r .- b rj -I BtaLS Matkl 
Cil, liui JL, £dliian-pl^.Tli > . Matj. 



WANT E D— M I !CE L LA N E 0V5 



\TA3Ti Fa jfiiur dla^iPiliJ JaitrlrT, j-' .1 

rrf«IS5 »".] hnilMk. w.iti-t-Jj. ,! In nl.- 

■ pr. slattrnim. Manev prnmnLli millrd. 

llOudi teEmidiiI It nlf Et rtf diOd. TIE.IE05 
liiqirr BairMInx ht'aEhf crhE Old- dErltitilrJ 
ka. HLila BL, Dipt. TL CblEiBH. 

■^[OIlkilT Of «ma liner ’■ linnu'i ¥ \z * . 
lajimUtd,. luilJ Ln. r tLibojTkuliL-d In Ettlntd, 
jhrf*i in:J iLn'd nkinn or ]f:i illlTirvni. fi- 
it-riar and liiErrlar parti nr ifiLi fanmud Flitn. 
(ho LnmriUintle rpiord hnldtr TiiN liKml- 
aud ilrvlrr plru nnc t\ LJej nr k cn-it dklp 

Hiirli d.i muld Iid niln-'il In mi uIIict v.:n. 

UiiTiMe, ircurrlT -ju kcik Bar.. I i.rvnnl-l up- 
DD r«i.:lpl or prlro tl 'PI, Ikilinlar 2, r r i H u 1 1 1 1 - ■ 
Fee-ii, Uhud iu:., 1« E. UilepeId BE.. Cltd- 
ru a. 

ULtk linrflcin- itBmpk. dd-ijihlunr-J 

rnWiit lol Inn Hfl3li Il ktUl "r HHlfllirkn on 

Lin i IfiiE pan rir,! jj.J ialIIeO baran ISM. 
rViklonqlLt kinrATi ivii'iloriar EiTm i.-cM ordroi 
r.i- many 2ln.li. If jaur nld raralJy laUin, 
rir,,. h*Tr n«n ikcfd. LL mar trf- nadi to 
your kdnnkapa la wrtlii nt i.mni fur |nimn- 
L"F. LnrnriiiiLton Crrr cf ebeL ar o):'.lE»lkr. 
■L- Bin-, M-U -sgtnirar Aik. . R-iifidk". P- 

WA5t!TFi> — J^KyrlapE-dLk JtrJEknnlrk. Trt;T- 
ti-rnLli ailltlivi H" 1 1 , . 1 1 1 J rr j FoitMujijL 

12 1 3 ■- j Einth, IVJdEaiiiliL 

fpT.n Dmk- kla"it«, yfintod. Cash, Pkl-d, 

Bm Hi, Larkin, Qfclfr 

Q-l "TD 43 Cl It fl|iorLd fof rcGrtmpa — E aJot 
! h<m aid v'ir Er-un.l vrlrh nSil «r haak mild- 
]Ltht-J liy d^-n-lar IfMlUndrt- Tkl.,. lltLLj- 
bio r^xrlnpodlk not onii r-rnltha; hanilrrls 
ar l-lcai r.: i:in and bipolar ipai li f.t anry 

if |bq jaur, li||L i|'rj p-jitj. r-Tmr lr- .7 

jndrnjrllan Car makSnE ika nBrntkry *.}■!*■ 
mani fI ' wj I'liill eoiC. «3ci ami U5D 
lllUlLmlanp. Feint EOdkV u t^nk Ik fait uf 
tlirlllt Hill sjrdEraunt lar wlni-r sacal. rr 
EtlkllJdlk 3Jj iLciL ji-EiilJil linuJiEra f-r Ji, 
nr -A III Ilf E»nt O. O. dl. Lo J"T ad'lE-fld Ln 
1.1. i. El jinplT pay |iD-I:jjiL WliEB iL.-ll.mil. 
Pnpulak Mprliaiiltk TStlk. Jlapm 6ri r 2Un 
kill OtiEaEdn EC. 1 IThlEada. 



Ffl.1 SALE— Misc; ELlA fi EOUB 



" r"J L T “ r--‘ EL I. - I rarr.l.-hid 1 : r T,uii,ln t. EEdlt- 
jar. CmiLIiI livh Khan. UiEhnund. V>. 

rL,lST£X StaEurllai. ncrrltltd. -CiijIjc 
E d. lJi .:ta. TIL FOcit Pt. PETn-JlJlWE, IE. 1. 

SIErninif AL 3lmlH,. twv and noTEC. 

Rearm li CkmUlir “JEh 4b< J, *n*Enialajl 
1 , 1 1 b. rl " " KJcElmJ nf EOje-IiIiie Ehe plivilr. m jit aT 
Ibi bpiain iiadr. i'upulu jrtrbiHldj hti dr. 

i lI J -. 1 1 blmlJir knurjEn limbi n In Elm "10- 
rhiTilnl Ilf Id M-ik ll nnn- mils- ITf TiTLcliE 
’■IVhjrtprLnd" AlfplaHa Fn^ln*. Ornit Liner 
J 'KH^Tlr■■■' , knil Nhi>:rrm IMurnnr Ejcsoid- 
Clra. 35frry BiJFl adL-rrly ilirnm arJ |hj nuu 
rl-rrn Incqfuihla ip fL-uUhiIi and all vtlw 
■ra "erhan.il ally In.-lli.nl. [<rln> 51. C4 rirli. 
dimL i a 1 1 l 1 1 :h l ■ I anj^hrrp ijpon Tirelpt or prjre. 
lAcmlar yiMhnnLn ITiu, huuia sl>1, >3 

r.Milj rln Bl . Ck.li-j^f. 



n A If 111 TS 



OESL'dJfR Anpnia wi-il rabhIEi. !i- llfP* 
alilfc Kminypbl" Far Jipncli. Vd-phn. ZiIeletL 

JX -3 Pin TTM And dUb|,|Jn. i lnianl .-I n iL, pttIp- 
Ltm HiaraLura J:- F:n,-i CvEuorkllan. ^-36. 

IVaJIkltL Snr Turk. 



POULTHT 



P43C.L71lli Lrihnrti, Amrrli-k r Jr-idlrj 
ekhiLIti- nanxlur. Fk^lalnd iriL-ihaidi uied b> 
inrfoiptul paulicyiatii. -Qua mi 25 coni', 
Ti«in, C-n:;, MaunL M-wrl f, IU, 

^r.M-IK dfaullry ]'iv. Ll jt.. huu Ln |im- 
illlrt I Ijjnn liy r-ivlnu |Tir,Tr P.1- 

Lrrdinn la brroiilnr or ftoili. Jimrt Drcdm, 
■.-ll In rl:-'. Irlli bap 3n h3i hrmlE. 4 111 turn, 
Ckrrr SE4 Lll i|il r.Ll irjr. |‘r|r« (3.50. hrnt 

padtnntn upon rcraLnl ar prka it r fk Fi. 
knyahm In TL H. Tonutkr 5Crolipafri 
IVfit. Hnm SI'S. 21-1- t. OmEoiLb Si.. CbL. 

E t E II - 



EJOUS AND PETS 



hr. TtF I e.M. 3 kLl > I'uppli?', l-nii|fjj ChrS't- 
ri.M nsril. TTtdFrflj KviiIu-Ij, ulll'M ll.-. 

Krm Miinlrr'i I, kinL.li 

CHOW Chnir punpln. Iirm-li. nuxafilae 

JirillaWii. C3 |-tj]i I Bill men-:. M.nrr.l^i. Jnu.j. 

rOIt Skin, Ml oka. Mulrrrlt. nc«iLns, 
faiMi. nrrtEi r miukrilj-. pdiuanc, rahhlLp, 
Kkiiiihr, ifcolf ijupi, uii. ■ -nii,:.. 1). TL-ppmin. 

ITIrdmla. JClnn. 



THOPJDAL FISH 



M.lKi: 33nliEy Ll Iiulib ra I ■ Ir.f iM’dnlUuJ 
Irnulckl amuTlum fljhrr '• alualilr Lnroriak. 
ilun Era arsij. VtarLi&J Tr.pli-ji Finli 
] Li :r3«n", Vtnrlanil. .Non- JtTjry. 



ROOTS A NO BERllS 



JL'ST Duel li'arld'a Cr-ii-.L "Hekbalbw 
.Mniaiiar, ,J lii-ip-allTullj llJultTkltd In raLurU 
«3lDTJ. CbniklOl C'TEf EM 4>]d -fadlllanrd IkPM 

ntkJWue iLvllin,. ami liiil:l r i SiiTfN fur Humr 
opo ICa i.n.iLni i,?.::l\jJ,|. IVanlL J.LIuEa! 
fl'ilniki. IIS IV. 11 Adji M _E"h li .inn, 

ilEJtJtS .IkJ Im.j]i li reimiJdE'j ror old ill- 
inrri. send IUe far tL-paEr Herh bcuk. 
Endlun. llirb Ganlonp, 6TsinLrs.-i LISbl Midi. 



PERSONAL 



J"J YrtAdL Apdtolpjj nB'llnE Jl.ao. Coorri 
all prt/iKI:il aituLn, Pijrli-lrui rrnllna In.- 
rluiloil. IdlEThdlEB. XaEkda], ll«dt ID L’K. 

II Ji ll rt. X. T. ^ 

. |-| I . Vi'iU 13 ]i| a E lntfy 3 hin odr i.a ir- 
(4'omwit on pj40 Df Lhld Lnur. ‘I^ta 

1 -II-: i in 1 1 ,.-r.ii.i. Omiphr-T, SEldU Morrli die.. 

Mrobenvlke. CHila. 

l r AL3[]STitY P.'nCBlIlbflr ruldra jnur 
dfaLlriy. E‘3icEiriil#.ri i ATrlTtappail. iJrF 3n,‘r*( 

ilh, r S* AriEtTbik. 

n.tEi, iPriirr driJE aloro. Let ui unnlT 
Tnnr "ir.C linn- mi:iIh. HI mill mi i Lrai hlnrn, 

_Er,|onP'MI*i. W dk, 

dS/.-i'f hi.Hip.H Cur tl, Fonuorli «. 5f Lo 
I-'i, Gel 4-nr-c iftdt iMlIeri i vi bdTt wancbJ 
M Etkd : Abrtlii .-.1 Llriraln i'flia 3 'tj L In 

T i-aTH i hy SkniiininT. I laudl" I i-t iirl'>k. 
flrDOT Lhr IJ kin h by JEadieiSr Xiri lrnn hy 
IjUilrrla, M. i ! C-ni r a I L>riiil I ly IViiiihrr.ril 

Oiiminus or IdiJma br Siriad r Vadaharv] 
JmirnoF Aiwnd tho WnnlH kj Ttink. HitaI 
Hold io Ramanra by J I ■ 1 1 .- 1 1 r l > d'-.LprfJ 

Ilian rarolol -uf prkro W L'.-D-EP. Iit rakll UJ- 
uhera la [f. H. ]>»|iulir Morhanlrj Pebii, 
l-i'tni EDI. 2*1 J}. 0=4qi-|D KL , E'hlin^n. 



NlbiCELLANtH.lUS 



YDU Art ^-iriod to rr+ll'er nlrrcn a! 
hnin*. Fr^lxblO liu*.|ii»ip. ipI^e |ni4 aiiLou*ri.(, 
tAiilrrara. -lo. Wflta SarLnkla PlaLtr. IU. 
Mi rliin, 

jISIaTH I '■ H. A r tl ( t ■ Kara mimaV ruirr ! 

Krw jLinple rouno Lrll* harr. 51 M nsn- 
liltLQ. X If hulk. BDDR Hoiimiira. 43hbaiba. 111. 

WAT KB J'umprf wLlbaut coll Crsa inrinE. 
I'rni'H, irlT-iLii “i’ll. I’n-f elIiIii^. H T, 
IF I'ni k Hat- flea Ya rk. ^ 

OoMPLUrt TiLloatPE autUk. fuppIIcsl 
lE-ajKicn.. rin-n rklj Iny. 4 ! .Irj TbELdii Ku|i- 
J'l£ llnne r. jll S igilTl S--?j[l-. L 1 hl^^^ ^ 

HOL'HEHOIJJ mrrtEETkUnn. A miDplol* 
IrniLlni- an Llip ]irlnrl|ikf I. 1 >H*p, BmiLnii^ 

1l"'i 3 nil npiudori nr boih srr ip-I moraia- 

di-Jtlf CuEilad LkiEBtai IP rtfrlEo-kUi a. load UW 

mo of dw and r?rrl eltaI Iran Ln (ha luma. 
Ill I PBEC-4. Fully llJUtlEBtad. I’liith. d'rh-t 
J:i. S4. hint ;:n li! tjiihi picdul of PTlni 
cv? ('.O.D. anTiihera Id Ibt U. S. Fctaan 
irHrkjn.il-.; l'rE4-3. florir. BH. JLO i], OllLirlfl 
(41.. Chlr if,}. 

d'dld SIOEtey nr-irlMfi mu ^hi-Knn aE liana. 
Ft-Ov Imd'.. ILii’liraim TraH-lqLLonB 50d ~AA 
If. (Talk. (Til-aia. 

FILE}: Llklh. drifiLlrji, mira?Kn. 

rinnlirTlnnil I'lAlliblcj CamPBny. 13 'j]||iu 

(''rrefc. K-nLurhy. 

.3 jL.hTM'lt Etmallik^ L-rl :ilj>il fa*!! pmp- 

indltf-- (Villa FmiEi jlorvI n. Ll U TNal. III. 

CT ' T3- X K3j nn Dialip, LL I : n I r , Lhopo 

f'Tr-.KIk Sl.il. BpKLwna. lnttlrtlliTJ fir 
giiai-n J. fl. TpJl 3V lji:lfgJI 

] ,. T ■ T." I "IiilIt. iOiULlii ■ :i iCyla, fnllj OOCOTEd 
ewi biuoprinl SV ‘■■"I Tor l-r. Emin IID, 
FranlaE SloifhkJilje E. 2*1 E_ (tourln. diimuo. 

CAX Fau dtaio: BaaialTiLDE ilt ifi. ---nr 

Sampli — BiTlIniliEa ] fc. " Sira iET/' 1 .1 
.13 h:II. H-.lhiUll-l.l. Dll In. 



A VL.-lTlfC'll flkrldnnliE! Rl 1 1 jmir nrvi-k 
Writ" aillJLII'a Sc FT Lor. I'XlUI. lYalUtrlitf, 
TVaih 

TATTDOCXR BduiiIIdp, q-:j t.i r.L ■ I - ] Eomor- 
rr. 1! !'I5 :tjcoJ Use. "(Vstm,'' Ddj FuL-eiuih. 
llilnh 

A Ma"N:1"]l ('j-rtivn IMt^ Him i2n.(M -n-rofc, 
ppdK eIiiil-. EapylnE ranpnpa r-r jdiorll-jEk 
it- 35 ft L inll — kl j. A rkTlH. I H-'Ipp. 

It.kLBE Jamba Luljrm|;i — lr.TENri.1 j-jEn ami 

hrlp darrlari lull dew InduiLry. lTvtnuid 
ili-Tum) iimiip lEatok (ho rilTlm of bul> rrat-t 
hi intuit looikLkd. IntBir-Un* toifc eoISi ar 
Llm JiBujilbNLLl-n. Ft|ii $3 Dp. Bfn( D-M'-C- 
1 1 a- 1 ■: I iipnp Tcrrli.L -of pjloc aE C.O.D. UT- 
irliorr Ln tr. R. Pajiulnr VrerhjiiLoi Pi-v'Il 
M l SIO. 2bti K. Gnl iTln- XL.. LlidEapa 




































POPULAR MECHANICS ADVERTISING SECTION 
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mental 
analysis! 

-tcvhIs Jwr ludJfn primus 
■ — diDWfiklis Mding jau 
buck haw to f«t^ abtad' 

TbiynMJiitsi hoi tcit^I *m*dfW now l> 'W«y ro Behtra 
wJtbild ul thin fl4-piutt' lmni, “SiiirtfyiL: .ijffnd'-TV.rl^fqp, 
M»h«, a sclcrttlfir irf your menul form und 

] I *j>fl Idir* — Ml v-ralt UMiMjprtWd (mwar* riuw ilnrnu.HL 

u II I in J.-MSI. A bill MJV#H eC'll! m|(llrrH i ,1 I 'i.ilir.an xyHlHUM 

fur tralnilns A l.Jj mi'UlRl r.indtlis-. Make tliu ri J J J ^ L ’- 
jTvnllnjE nuiagriiiM — dl*et>vcr YOCK ml piwienii J-V'i- lire 
coin-' tMJini | >. . - - .r ; 1 7 1 1 or rcnr out thli mrtJw. wxJtc your 
iiiinii'. w 1 1 ■■ 1 n ■ -■( m tnayp-lry, 111 all AT OMCE W-i 
^E- 1 WIN I NSniUIE. tS-gilc 6IJ|^1 H-nS *,n., Hr^HnArlli.J.T. 

Wrestling Book 

_ FREE 



Learn at 

Hltmt 





lia mi expert 
trrvif!- 1. Lriirtt nt 
"Hnaw-liy Hull. Ike jp-a-" 1 "** 
wrwtlrtof id. Fymk end r«rmw- Burn*. 

WECtd'B riiunm . 1 — |iU» |!ipFld tU< TUnL P'.'-wJr^fUl ™™ 3 

ia.a mr t : . 1 -n ,! n Sclanflla wieilhiiK. !*li»ilf »l C.iilturr-. lilt 
DitMiu and Jlu-Jaliu. tv »!r»-g. Im? 1 hp . *i!h an aiEraxirB 
b 1 1 y ILjiri ; alii, r- nlr.-l biurir nr-: ilr'Diirr men ^ c 

Fr+i Mrp^pariua-.ll 1 ..-X i-hn cejt. i t |4 vILb IhriM.-a ir h'l"'" 
tiHi-Hn-Charci mircls- icci] W fel C-t-nr ru-jfliL J>.- L i\mr. 
Wrli- Today ISr ytvr =i>By. fatapn'Uh 
FARMFR flORNE SCIMflL, j»T? Cnuirtnay ®a*. s Omaha 




STUDY AT HOME 




-P*? 1 

NU,£r»iCrr ■■ 
J'rr tr-l-ilr. _ 

bwfrdbFiMJri 



n*aJL™We^ 

1I,S4D ter |lD r iMa danua!^ 

in IntcrnE Is'iTir dare 
oa«rcrr*d. Kt,c% rjj- 
cf I Cr ir.lll ril r-raCa-ri- 
1 -erpliilLTli lai« I Ihr&rf- 

1 -- 



_ Sul icri'luil-fi xi TY-erif as»cl:iYX c 
Wr forniab all Icus^ raaAirri&L ndudfiH T-ibri-riv.. 

L»'P «bL -cut H*rrma. i if *. ext -fcl-kr-'r- -T i ii.ir-a 
fcrlildnze-" belli b'JLtlh &ab| fir cjirn. tfQ-w, 

Mflb blwuba Vnhinlly H DapL IZEt-IL Cliknia 

lba *a«ftf i Unwt WMaMfc| imtnartipm „ 

T-9aLc cjuK-y taking pictured. FlioUipexiiha 

■ 11 fcjiic -ftm-inurt- Cpm Mii-Ei-i:il Plinnrtirnsihj, 
rii» pn>ab'.E momy-Leora riulcklYrithcinre 

ill ajxirL' Limn. N ■: i r;pnknM liL-iT?u:iry . 

Wiiintijdlay forutn-fTK Lwk.O/ip-^Ju anfir 

InAtoii-IH FbvXrsrapIrv. flanftrlr an Echac-1 ait 
R'hntpirjan'ttr. (hfnL. I3d>r J*ffl P'e-hlim 

LEARN WATCHMAKING 




Stflome 



Ullx] lirrniiK End< pan deal. 
Ens-y iu Srn 

tPUH WaT^W-xpiaj tan™ 



We help ya 

Rrnd lor Filler. C A.TAI. 

_PIFT. 3 . 



au m.iik .1 poiltiau. 



„t it&um. MQ. 



LTJES 1 * refrigeration 

t artest RaosSiip iniimi ry of Putny . Ln' 7 -priMJ hprria atwlr 
Hm-ijiln, iqiiElvi-KtandnOlc. No pfarloua tt-r.iiLiuJ [nLlrunR mr-iirvil. 
>“>url T'jnilihrt. Full dnalbi fw. 

Inlwlla la RrirliHitlan hhwl. Ipi; HI, Ywllpirtl, IHleh, 

Infommliori on any hook frM. Write Papular 

[t] rclian lea- Kress, fLlLieayn^ III. 



Become an ENGINEER 

Ha™ tlmt infl OR DRAFSTMAN 
Sa^i^i IN shorter time 

TRIOJti., MECHANICAL, CIVIL. AIHCIJI- 
riiej'L'li ILAL. 1 ijij...n n-ilt -r-t lc pnrllv anrn living 
f?..inii.. 1 i-u- Junhia Ctiur*n lb t manthn. 
li 3 limrw Course % t*ot*i (lit nnrip.S. Rend for 
BOri’AUF: "BLUE artOR' 1 - nulled FREE. 

CHICAAft TECH COLLEGE 

Dipl, ft 75t 119 Cast 2Gth St., Chi:aio, 111. 





Its the 

TRAINED 

MAN 

today 

WHO IS 



ON TOP OF THE 



Lifi1.ru. I mid ''JnbtMf-ASI-trbJafl" aullercil Uinilluh thr IK'- 
prEExion— drry woie fired y]ien thin^'j Started la- be!- luM 
nnd, urn tb*t fKInca jire picking iijj, they'nj till I out of 
work- Whild unLrpJ'n<:<t &ru still tiopaleeply ja'b-lniiTiit, 

Jr,|r r trained men era maLLpiff ewd IBOILflX. "|Lt- 

tiny on tflp of tt» world-” 



YOU CAN BETHERE.IDO-IF YOU'LL 



/ELECTRICITY 



Thli im:lijs(nlii| fleld I* const nnLty jtrDwiuE . . . 

r.ccdlfi? rarsrs fl.-nrt "mom men who real ly "'Jcnn-w tHclr TtuJF r 
- -w)io oio rsprr III llcuiia of rmU runceruu tell us that 
Iho first rocn they tre adding fat thi'lf uxfuiii^iijn I ii , :'i— 
pcrimn ero triiiincd inaft. IT 3 fou ono <if tii*m y-OKl ilob't 
need ta Tt-arry ntniu t- the futuTio. You're fitted fur hiff-pny 
jobs Jilwa/lf. A 3 nl Jt isn't Lard — nor ilm-a it take Lauy — Lo 
get the ueOMflftfJ tTJuniriK. 



SPEND ONLY 10 WEEKS IN THE 



GREAT COYNE SHOPS 

Her* FttiTI find % urmt InsEhVtlPfi— wsTlfl-tnuini ind rtspertrd— 

a^pibplird UlCll eremblnff I-m Lraln yo« — * ml <Liti.i= 1 mI. Oi.'I"N iiII'I 

cftetiLcm In (inWJtei hip teieplinne i 4 w|tclilMiiid' : asaBLUorek alc-i* 

l.rLr altinii Iht klilt EHUalf Ilf alrrtrli: Hfdiiltlni: Dll mndk 
tlorrnn 1 :iiii:*±aiii;. auic mil F.frplrra iihii-m — *J l 14 m iiw- 

a l : - LuILiILde D€tup:rd ml Inly hy Cuynt. + 



ALL PRACTICAL WORK 

— not mere theory 

Til" OmtiM 5hr"k'V[ pr trilnEne pul] Vhll rllht >L iri.-rk l:i: Mil 1 MH r«[ 
biLMtii-i. wjndJilff armalunj". liJrla* tmuiri and dulni uluiL J-hi 
im will b* eilhd upun to du at \ n.ipitr akrtrlnah >n im- 
ntmiiry Lhrcir w biok ™oft La-tl! pr *xrnkflani'M ar blflu-E rdu-, 
ciliary In tkj hafrtH in iurec-19 — all you iwed trine to- Ctxna I* 
drti-i edLm. 1 hill jrd mriEt Islflilpenrr. The m>L 4 VP It juu, 
Thtugindg nf eibic* bFia ril5wad»d — ftuuJd ytfjJ 

Many Earn as They Learn 

Dunt t«t ImnitT ghtrtaia ir*ft iWU. W, i.!n aettrChlJii tit h*le 
jrji , |l aagy Tue ytvj 1* grt Caynn tryloLnE- Cur elDc-irat empltj-' 
ir^nt dengTlnwrul Iwlpi rerun raur-flrne Jnhi fir jsjuj- ta I'l-m 
UkIt ourt »JJ. Many male their Its iai|( nayYiiii'g w-lille triLnl ng 
inn-, If yep tpo urd tlu blip, write u:d tglt ui yuor piatiLemg. 



GET BIG FREE BOOK! 

trill kd ihotrt "Cayhe lixLnlng. , EUh*i ( d« of tlllrtrtlJ«iF er Curt 1 
Ftbrpa. PnLnij oul eppoelunLLItE la 3 LJ.H-: TfrivLiinn end Talking 
FhtUjet — trill him 1 ynil fan srarpi ihem. fjhi'n-, Ii|e miJTWT tif h" 
Xfciila In lilts ffTfdH Hold. Get liilJ Uucli-^tlllND TilL C-OUPON 

AT OtiCEl 



COYNE ELECTRICAL SCHOOL 

500 S. Paulina 51, Dipt 95.75 CHICAGO, ILL . 




TFAcit tiTLiiria i-u acIvcj"f{-i(,T« plcasd unjirflipn /'s.pwJor ifdflh-aiiliffl 
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FREE 

The Road to 
Understanding 

For Men Fast 40 



IFJltiJ inriffnfj jv lease WfCiltrpn i'^uinr IfdftJl onHcs 



W. J. KIRK 



The Truth About 

Prostate Gland Trouble 

hE»in‘ irtWi miktake tii-rse dEinneroiii and diitreiiing ail- 
nur.t* for .-ppruarainit bW and •i'v-t liue^ of n-mcry, -when 
by i-irr.pl jr Ti-atbriuEati.ng a tiny gland — cnJLed the pmatnte — > 
they Hiatht bt enjoying yoylfiFtil ptj?, vjm,. und. Iiciilfh. 
Already Lfl0 h 005 rnrf» li-ave: tested the n'.erita of a new drug|«H 
n: rcli-”nl of gland stimulation pEirfetSetl by n scientist with 
ofJi:M In Ohio, California imsl Fn^l.>iri,|. Now many phyis* 
durn, ipcvivLiaU,. JwttinUiiK and ianLtarlun-i* upe and endorse 
id f<f pfottale aland failure. It Li not a medic-ine, drug, 
maskDKE, diet, eierciac or Violet ray. 1 to relief >* not only 
(iiudJEf TJirk — but l-Hae-in*. Many iis«r spy it cle*E*l up 
1 1 iriT ■ hkcrem^nf; tymptumi and made them fee] LU yean 
younger In i days. Now it will be amt 1,e*yoiL on k y;it 0 rp.i)tEc 
that :F it nfftern't dd Ihf «rn.t for you, pay nothin*. If you 
want to know the jay of Jiving, moil tlie rbupon for your 
Free copy of 11 Why Many Men Arc QkL pt 4p.'‘ 

W- J- KIRK, President 

me ELECTRO THERMAL CO. 

310*1 A VS, STEUBEN VILLG, OHIO 



vr, /. KIRK, rrrtldent 

Tha llfclni Tharmal 

Z1GP M»ITtl SlfluJitriTillf-i Ohl*, 

;senrJ iort {iipy nl your ilarlnc book.. '’Why Mf-rry Mm Are Old at 
HI. ■ ■ _Hhj Tart* abuul i'lmr nte TmL 



ZS-LIIaL'. , ..■iiiriiiiirrr* 



AddPCffH a iii ■* * ' *■ " “ 1 



City «(***•• 



* I will add 



2 inches 

TO YOUR BICEPS 



, , or it won't cost you one cent! 

Sigrttd; GEORGE F, JQWETT 
‘WO solid inched of tOu^b, tinueus muscle 
added to your biceps ... Or it won't cost you 



cue penny! That's my unqualified guaiamccl 
1! 1 hadn't a«™p>plwb*<3 this forth hum nils 
iiLiduii-ly auto that E could do it far yan . 



ICO. p, L 

if i hadn't B«r™p|i"h*«l this forUnniHinils uf nther) , , .if | wnin't 

+ 1 ia..ijIJ: 1'L iii.ru lual.n 

doth u sene Mli.s kvirri-ii | 

This will :i»t willy Iewe-copp yanr bici-p; , but every fiarl :if ymjr fmily 
will bn dpvolappil nrnrartiuon Luly , . , I will arid sf Is*** 3 liwhw to 
1 «T ehetf . . . E'lL i: ■ ■■■ r 1 you lith . musralnr lepa tbit rr 1 1 he ealuurii 
iif iiiiwi r fue ipcuil and toHJiLrunise . . . Ill indu ymiv whoki Imd? yi- 
br*!'" wilSl rsnsuulir nirruT. in - !' P"d hnslEbt 
'i'sfce my full rourae aod I will mMuwnrro to aAd S Incim to your 
c-licir nii'i 2 laebeo to your bir^r^ or rt won't you one (Uiiinyl 
Try i>!i0 Of my Iwt c.Hlrt** NOW . . . ptOMuto yuurtvlf that you too 
cun get- • kiiivtn bleep E 



Sencf for “Moulding o 

A Complete Course for OND 



Arm TT 
25c 



It nllL be > r.vela:*on to yoo. Yoa can't make □ murake. 'JT .- n-ir- 
nsily ef I he h!--ui:u -: L uimid Is.kA Si: tha vtuild kLlinlsi In liir.'l llu 

COOnwi. i ifieii yim :ill Lba MjnrL’IU nf iErrisjcEh il liiHrmlerl i n 1 1 ex- 
plained an yea hfca Ihrm. Jn Eu dyvs vou e-am ^et nr unbre-akabh gr ip 
ef Mail and a EEarauleap arm. Mul yaurordeFnaw wtiHoyaa casssisJl 
gjrt IhviriHiTUil nay lnErw] us bury |irinr4iE' rally 2Si:, 

IYy r-ny one of iriE' teat 00317*™ |ifte*J h'low at Ee. Or, try uLl Hk of 
tLuuj foi oaly il .DO. 

Rush fhe Coupon Today 

M«n yemr order nuw nrd 9 : . I Snchnlu u FRFR ClJI'Y of -B HERVES 

DF STEEL. MUSCLES LIKE IRON." It ia a pried eu bed: El. ibe 
pLruniAJi fins oiid iiaiiceje builder. t'ulLaf nivturui ef iRarvoimin bodied 

enrri Wlin lsl| yen, d, -rixivrly :ii:yv y.ru run f-iaili: m TSTimi'tiT end JELVII ,:l h 
taa Kiual af EnemL Hem n Oat — ijrasp iriir SpETM', Olfer. 



BOOK WITH PHOTOS 
OF FAMOUS STRONG MEN 



JOWITT INSTITUTE 
OF PHYSICAL CULTURE 

Dept. -tWIb, 422 PdpLay St,, Sciwntuei, Pa. 

Gcorzo F_ Jowntt : fapnr], "by* return mail, 
prepaid, Lho cpptbm. ehecJitil IieJuw for 

Wlllcll 1 Am vr.rk'yi ir,; 

n ItinulEl^nR a iJI iliLy Arm. 25s 
□ aSiiiililajiK- * ipptily Ifirir. 2n.t 



* 

” N^i-yn ul SEnal 
r.l.n " 

SEMr Ftici 



Ntiruirj- 



□ ^SaiilikiiH i Si rTilr Urln. JDe 
I I 3!nu]ilinU i HcdllT Lb*5t. E3o 
FI .'i|nii]ilin*MliihEy E.vp<, 

n SdniHH in™ Xtuntfl Mudi: E-lmy. !Se 

□ All t E»la ftitiLM. 

— AfTf 



AiJilriL'ya. 



tirtirY Is +H tht "'ilndd 6*0"' f"F 

v¥ *1 * mapy emii' Wliat la the 



1 InrLnLLtr " disorder-. rh±E iiu-i p:-Tm 

•itrm.Hl TIMJ'Iji. rule. w’J IjrirdET 'lh« d>rjbl 



i riir«'n Irr Frr« C!opr. 



||rtjy CiioJiV IT10D [h'tlE. 4D Rfllt- 

Yr M . E M- di'uLy H^rtlrlni u 1g.li h, iIht.- 
geroux nilTTi'T.r. thJkt LT netLected, may 

lr in vifii'-inl ■ Iii if* -ar |-9'rliipa i _ iv+ ■ j re ■■ r y F 
Tin Frid linik ■.■anil'A 1’iU Ufl UtiH (UHlKiu 

nri f ■I >|1 j — I 4.-J -i.uli llr.h 



IE you live U'she h! llK* Ibsolh-i, rnldrest TJsn Fleetro 
Tbr.'ruii Cis., nuu. irn. futl bulldbK Papt, 3l-P. lq» 
.tiipelEe, CullE. 



ttnur r*n mis hiuip 
**VT f EienucntLy 
knuw the Jay nl living, g*-L 



mrlft, Jnmlrj n.i-H-f arid 

*** k ? ivVT M^ll 

»nd. r"m hpe is 

lrwiiHiYi . 

r*r-i bf DmxUMU 



W TIY di? fto Tiiany mUlillC' ftfir-il 

▼T MJ. | Jiifa aU-TT-r-T LiUCAflChC-. 
\(:I Ein.d CriCN pilDl. DC-lbTlCl. ’MndiLff 

■:rirhlr. ]>■!'■ 4|p.ani, i I ■ i ■ ■ ■ ■ r- nri*i i'wI I ■ n I^J 

fifihrr ^ l i *«r * U ■ r "l F-v4 IN 

fr| Ihr >nr in'iil. 
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w**Ta2g»gl 



SAVES YOU OVER »IOO 



£6 Mode h 
end Sii«s. 

.Uinrol iru* 

if*-*- .ffM-fJT. 
W-irH'i Jcm^iiL 

J-TV-hj .Iril-jXiAIM 

b II bulbar. 
Tki In 

BBL FbpTlhi Ilk* * I Mb If-r 

£hR|L >k A-k AbtfJLBliq. 



M#-fcQy 



Cheaper than J 
COAL!' ^ 



Terrific Price Slash Gives Huge Saving 
on Famous LACO Atomiiinj Power IB urncr 



sensational announce. 

MENTL Now ... I™ Ilaif Prior 
you jnfi-y enjsij; rin- ci.i|!|(ijt 1 *ad 
i ci inn my oE AuioQLitic Oil Hunt 
. . . rave lifting i,J r 1 1 c I ft i ■ h und 

(lift! 

W«VT* ETM-lrert nU Irani nr -rirTfiriiil 
Dt AUl^llllK NfW E-l>" IT1 »■ SSItJlL 
[Lilli JMKIJ ! 99 pf'iri by rMlK 
eXCMIvn nil liomrr r*i.i ilis trrwr 

YVondrr licFl*f . . . uptralm far 
tiiijc'n Ieh th-xn roa-l . bums 

i-li-r:i |ii--[ (i lid I in«J 21 WjHt OuUl 

DtewL uLU cjMlel. CUtui. iw-fu- 

BURNS OIL NEW WAV 

IACO'0 fttnnllH Gm;|ri-tUd; FiirrU! 
um!- nniflilniLj lllllc It*]. tv cry 
liarilcli: -Til in-i.r 6xtrLc:v<l fatim every 
cjnip i -r i -il J:n |ir‘ ‘Vi'il . I : H I u-r r iiiIuh 

oil in n| j-ir tlwnraaklr • . . mw-l^ 
£3Loo'BpirsL1]-:«tlDC ll-ime-Lii perfert 
*LH[nr-Lih 'll . MUCll Lln[t i-lHolOi-L 

tban fe'i't WBICft 4lfa'>M P'riiiwb 
[urnnot- with a iddt. ttjsLIti^ Fuel uti 
( f-u (hlmnty. 



MANY NEW FEATURES 

fipf ■. iUii-ibI r C.MirpIrlr ‘■llh ^RriifiNUl 

■ flA ■ lark ■■ Xrh nSbaiil ALUb- 

|“a. 

(i T vr :«-FLA I. . iJ-iwi fir |jih 

.'■Kit . i gPi rw i M fiil, 

iwf wkiii-^ r*J n t> — '«-J “■-? ■ • ■ ■ I p ■ > I— « n« 
^■Iruciblc ul-briiv * ibsi — ib»l I* he* 
](!■ ttanr-sAa. Unl-r 1 wras Dirt. iLii? ■ 
ii-al rf-ll L9, HihT ksbiLLf pliu. 

GUARANTEED FOR 
LIFETIME 

El- bi 2Z Tiarr. bunas r I ■* I ■ eI«: E^rlffd- 

kklLalfir I jr’%i I > r 1 L-j -JiIkIYFI F. ■ Cl El ' J - B . HI 
JCU T'iilj. 



30 DAYS' FREE TRIAL 

Tt? II . PEL! K . Lb fvkt w* fcpn-i V«pj I nlrf 
bs uiulr-d, l-t y:«j b^d n-al- Juno Lpbtmt. 
VyrVrKi 5 thI NOW Jar Tru bec-kbls, 

Yt tit! II l! , 1111| i rl , Hal. .. I hits- Wr-1 

Ul nbuli PTim L'llVr ur -il LuIjb, l.h )■ 

h«Mu Dibit. 4PD Id]>AYI 



in 



AGEHT5.DE ALIUS 
S*r.d fed ddllil nl 

rrj rr burner 

rKtfc OFFEfti 

bfanB.tlcual. Irtc 
Silidn utirr Jiturbi 
uni octl M nfc* tMKi 
J LCKM n m-mtb 
h iLhoui * Lpcr^iiiLMi. 
Every hc■[r^l. , Ir.tuc- 
imLhiI Id liU^rtiL-LiT-] 

LACO M- Aiiiiinm: 

Kew Lay Frtew M 
n: :nk L', and. jvittnnuit 
*iirtCTTi«Hl. Vdlunlile 
rartorr licly k'-vuil. 
tUrt NOW. Try i 
En, jnur hi«d 
lioli'fe M oar rat. 
£enJ l'ULUYi 



LACO OIL BURNER CO. 

1133 Union $(., GrUwaldlf lowt f U. 5. A. 





#1 Vow Tirti# 

The ruiiiu'^j Picture CLun XlnLliw| i: E 
ten chi Tie ori|Eiip| dniTfin^ hap opcnedl the- 
dwroi Fnecew j"r •‘■■iiriJT-Ali or U-kI ii-n vpj. 
tfVit, ether yq-’a tliinlt you have tDlt iit. or uot P 
KTii'Sl rur s‘AiilJjk tli3Jt Lu l-dlC ynvr LLliil iCy F 
up] rxuiu.i:I>'H uf thewOdk. slF jfcui|rni ■: i^rm~ 
iag from t-5l.i to tKH.i per ivetle. 

JWMT *ff. 

THE L AN DON SCHOOL 

1410- N nil nnal Dldf. Cltwcland. O. 



IN A DOLLAR BILL 



T* THIS ADVIERTISernEHT 

n iii V : l1 I : ■ - 1 fhrii '1 DnLluh will liuy [‘.Ih vy-li'jli.V: 
iMtlidr, dull I iJh.i rWiir Eh** mw. IiqIiJh 1 rnnlj, 
FREE!. N.u» la goM die exCh. 
Ail. fur niuuDle (3n:j.lu|| BliiMrlng xuajiy uae 
■Jf=4lfvr Iviiiu, 

MASOWIC MQNITOHS AND B DO US 
REDDING MASONIC SUPPLY CD- 
nept. P.lM. 290 Fifth A>r. h Hew YhV 



InfarmiillDii on any Ihm>L free. Wrik- PupuLir 

Mcrllilllicit PniKK t (]Klr.u^ii. III. 



RAISE JUMBO BULLFROGS 




FOR PROFIT 

fir nil For {lumptnte illuatmteel book 
fully explaining the iridiialry and 
it9 po^iUllliefl. Prke ?t,W [wstp*icL 

POPULAR MECHANICS PRESS 

Asoitt Pl? r Z0CI E. Ontirin Si., Ch'C 2 ;q, llmbii 




ARE YOU READY 

FOR A BETTER JOB? 

SuixitH comas to thesewtio know HOW and Whv 



oacnollBU ii.ii will bfirer 
H.i'mir-tnMidiHj ■ tnlm^uLTiR'. 
iVcIlonM. J.n ul nr: iv r.i 
*ut lymrtlaif wi^hiuir fcnnFi- 
Fdyr. Ki-i;l a k a month. 

. „ * mm BOOK- A-M 0 N TH 

'■■^BKSrSI study plan 

tTn\ll^lBVT| T'he 2 iri»cFt. enplml: wn-y to 

- i, f/.R *’ ” '* i J dtoiLy. Kn*yUiLnd dlm'ila mill 

r ■ L M I Li/ R dw-r. TVl- UkWuilnliH Fimy |<i 
'' iVN t ikjRn'iB Aruwrr. Even puur aC.i.nI*n(u 
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LCW PRICES 



GOOD /YEAR 
GOOD fclCH-U^ FI RESTOKE 
FISK AND OTHEft TIRES 



“ STOP TOBACCO? 



WANT A STEADY JOB? niStffg 

Many pgat-depfeasion jobs corning 
MEN —WOMEN 18 to 50 

/ aa H iitAlL COUPON BEFORE TOU LOSE IT* ™ ™ * 

* FRANltMN INSTITUTE, Dept. Dili. RwhaHer, N. Y. 

W Blrf.: Riir’i tonic wlibncl clurcc — Ugf tfl 3.2-unKe b'ffll. 

M -Ui.urtn C4H (LI. Ft ij^h'HNLMiihit Jobh," -with I Silt- rtf [i r no. 

* Hlon ih'i-.LIi'r-d hbU. fall jFwrLlviJle'w VrdlLufi- liow tu get there. 

^1 XtIQF.i . ■. a ■■ i r ■ a a i i i a p it . p ■ ■ taajJiBaaa i ra - ■ '■■ **■ 

# AdrinH*. - , . . . e , . , r r - . r r - - , , r r 

IVTiett. tUrrffHii t# arfuCFttaSFE pJcund Jtl-ctfHniv Popular If ndfLOitiC-ff 
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HIGH-GRADE INSTRUCTION 
BY CORRESPONDENCE 



tic-LLags-, r-atc 'II- ill. And liar E 
.c-i 3 r* lmti, brilci^ qv-j eI_i a 
MW rwl, k**W *■»»*■ 

Chicago School of bw 



:. 31a t. Cbumr*- l** l;M Ji|Cp*ri"J 
jv cLt*r call'iic. IkhJ MaU? ra 
i-r. u>l&7 d lin LhiiHL 

L BH, Dm i — 
CHICAGO. ILL. 



IiinhHh the travLuc far Uitwnca aa 

LI: ‘ii:h|i--:K Ii.lvh. M IkeyOiltWir lt*fl 

• ml iinpnOF ™lCb Tu-'LiHCii :i EwJwona. 
Not iMihllhHi lu aLabl - . fcirmlaz. 
Write ror Iree buiikKC WflILiiE sMop 

j-.iri- ink i,i mvr nf iotui'.'iFD and dnptni. 1 - 
■ttc. wugn»iiy W nil death* 
rmvIiiE cait/ men have, 

Hawaii Phirminl Co. 

Depl. HOD 5 t. LeuEfaMa. 



HAII | YOU CAN 
n U W TRAIN FOR 

RCIAL 
LECTRICAL 
ENGINEERING 

En One Year! 



Mijii ivf Action with rnathtialcil talent can bbmtc filWK i"l- 
vBiwemShL liJ' rarsHnlin Mh -ll with iimecUaJ tJwtrical Xno^J- 
crlcn. Kvcr>' iwnf modern Industry UflrriBrwls rartih; (talEHifl nidi . 
far MfllUflB* itvnt. pay wdL, . 

Non- In one IwJT reu. am Ect cnuiiilete [raltilug In 4 i iii.mcrcl.il 
Vlatuleal Kiwliwenn*. m&nsuillir rmtuUlnE 2 jeon. mientlvo 
191 month!' ecnirnd far iioihlilBai mAhkh icnniitiiis*. EtwwtaJJann 
0 IN on 111 eouraes in T(EFRJOErtAT TO.V. Allt-LXjS J ilTI£>.S- 
INt>, JiaHTKE. rleuTAICIAN, radio. televisim. 



YOU STUDY 
ELECTRICITY 
RIGHT FROM 
THE START 



ELECTRICAL 
ENGINEERING 
B. SL DEGREE 
IN 3 TEARS 
(S£ rrwnlh 9 > 



GREAT INDUSTRIAL COOPERATIVE PROGRAM 

iJFndnn ot MUwauiee'n indimCrtB* lia-Vi) yilnoti ui Ln ft Ittfiir.Lln 
pnanam or iEulutuliil CortinFbtLon. TIl«*b valuable coniine 
Lruurn - I iiili.'ii'l-i a I'mctlcaL tf^InliHi i^nHKl tiF the neeiJF- Or ftOOiO 

<if (bo xmilnn'n geutftu ocs±nLzat!rtiin. 

« V r A DC DID tU3 11 1 "* H awMwhul KrMj- 

1 LHI13 wl-U iLLled Ln *it &MT* nf Iho TvorliL 
Fj,jiii>ub “Tj'nlt Sya-tfiin " or 
(xninintr fa™ iiftsvtfJ iiintn em.«loriE Tor ift yfu-r.. t^idj S-hionii 
I trin n eomiilpla un|[. ot irHlnHiB -jn.il udvallM ACKintln/ to 

Evfe EARN LIVING EXPENSES 

imlim-H. D ^l?alnnflllp Ifaan Fur^l fnr tbriH Wfcrt IHOftfl IhClTl. PnllV 
limnileiirt.i nver Fi'ld.V iijnl w US |«iriL hey EluiOuii mw. hUichiE 
and mlilMGe Hcrlvluon, 

FSiEB { .'Jnir tin cfliijwn. Prr J'!faiiW?icr t ircbiile “iT^rit 
irAtii- I'aii Lnrn i-fcirr" 

**^MIIWA U Hv -E 

COUSili «f INfllllEERINrt 

J of E&£tnriechtu£ir u 

I'ountfrd lMhJ *»v O. ’Wcrwnit-la 
Dept, PM {131, SS.i E r VVvILh .Street. MJLw yiLkcc . WJsr»niln 
r’k'-T-.ii nhiiil ivlrl'.ii'.ic nhlLKitlon. FItFF PJmtrt-Htnrj 1 and dctoLfa 
ntmut nirjncti chccJccil with ''X. 11 
□ Com. I'itm. Kmr_ 1 JT. □ Ciuii.HfhllrtFnn , ; 

Knpr. r 3 ra. II. rt. Deeree. □ Fiee. Hntrl 
S in-riK □ HuILn, Tuli'vlhiiirj g-l J iiutjv _ 

Him'. -D inCrL □ I^hclIchI eibp.. h itwb n Eruitio Uibafatoty 
Hcndcfl. □ "Darn WbILo Voo Liam'" Fliii. 



rtFnfc., ljrr, □ Him;. 
rli r . . Air Cnitdlllftfilra, 
LI Armature W"Id;I- 



■ LJII 

J^rciH. ... 



fTTti'riliiP!. 



Jblr. 



DANCEOGKAPH DANCE ART, Inm 

Suttnr St., San P*apgiacD r Calif. 



Put Profession a I SNAP into \\q ur 



niu I UiP Why lie nlf.BwftFi.Td.iniii- 

UHHUinUrmmh. ->.™ Li Li cuy to 

team to diise ro^Wtlir. 0*±i2liul3y. BtintnllT. 

tiy Itill TElMIfeUilE nrr KleatiSc cartbtvl 'Thn 

Dinr< 0 en?h — 8n Ul ejiy Lesjomi Seed, aalf 
J,l,9i fur «oniEL«K ronrjr. 5 lOil Honrr 
hick tF nnt i»iie-iM- Fir* Hutnbj Danre mil 
nrdri. Hwfc; X fur onunedeiiradr 
□ UilErmrai □ Tihin nTjpiniCla( 



FREE 

BOOK 
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Am azing New Purple Blue Flame 
OS Burner Sweeping the Country 




MAIL THIS COUPON TODAY 



*10 b l5 A MY 

Plan and Free Burner 



Offered to Agents, 
Dealers & Distributors 



Thia is a big oil burner year. There are 
34,833,854 homes in the United StMes using 
coal nr wood etovea. Oil La now more eco- 
nomical Ilian CorJ. P&apte buy oil htttxieta 
ioa&vef The demand ia tremendous. We 
need hundreds of distributors 
Agents arc mating big money. If $2 50.00 a 
nwtith or ir.crc interests you, write or wire 

for free burner and 
protected terri- 
tory offer. 



CHEAPER Heat 
m ahout COAL 



\ u. a on, heattno ax 

", Srd is- Lynch Streeti, Dept. 112 r Et. Louis, Un. 

| I cjn interested in your ronnzina new 11 11 Purple ■Blue'* 

! FlHrTLy HiLTTirr iui4 :nj y-cy. 117 Tfpil free p«1 ismjHt* 

• oriLt- Tbii does not ubhipatc nut La any way. 

j □ I AH INTERESTED Ilf MAEINQ MONET. 

Pfomia 

1 

! ArUr-fliS^.. 



Brlgis.** .nh^r 

J'Lim.- Li|iriir; n 

Mftfd XiiIiI h ty Cn^ 
[.'. i’:i, u.l fiadnhg Q:._ 



n 5,1 in. And tbia year people: are SPENDING to SAVE, 
Writ* fit mediately foe fr« burner plan and protected teffi- 
tory alter tbjt start* you. in tpLLjii>n[=j tpr ytninrif. 

Uo S. OIL HEATING COMPANY 

JMfrx. Htigharr, ‘'PurpJt-Hap* Himf Gil Burner. 

Dept, lii. Third & Lynch StL r St. Lama-, Hu- 



Bumsneenl id *Kl W f* ■ !hr rhea per 

method of rrr::!c : n f . liHiLii^iiiLiL ]irvL - 

inft. litre a prool that pc»?ir t.'xr.iJ 

money t & sure rntinitv; Diuing Ifl-JO 
they purchased. T -6,0 S b oil bum era for 
h tove sand run kts tuul "■ iae demand grew 
DO fflpidly that jin J5S1 over 14B.M0 
money saying oil burners were ijuulltd 
in stwrr — cm increase during depression 

time* af pfl-7 per cent I 

tmm 9&% air 
4% CHEAP oil 

TcmJriVHFtffH'tlfrp □ Lt.u nilru W c oi 1 burner of an en- 

j* JWnrawd itjnJ tirtly L, ht« P*rt1C‘ ,, type which gives 
twice the heat in yacir present stove or range — dsiiI n'jsi Itu 
tbieL «5tip|l yjjmply «<•(«• n the fire bo* nf jiny fujnV ptrrun-. range, 
JiiaiLutf tl0yr cr parlor circulatcr. Sihsnrtty burnt cheap oil into 
quick lUd, much hotter than cm I — and cheaper, 

JUST TURN A VALVE AND COOK 

Thriamax5nc invents dperhlr A by n simple 0™ of a valve. 
C'eH.ilin, baler ;, and htsLa wish unirorm /leaf. Starts Lriitiziily 
with □ mutch. Bumi, without winir, Sfi^§> fir and < r /u cheap 
erilr Mnrt«onnmies.tbunwrtoinatii]l end operate. No aninti;. 
boot, or odor. AbiiluteLy safe. No e-i 1 " Of “vtricity necessary, 
Easily irra tilled. Lfl ft# HdUtitei by cur y one without damage to 
DtirvT, Cl i:|irun1 rn:3 ID y-rji: Sold OP ilhcclutc EDDfiey-Mufc 

RuaranLee. Gives universal sa iLifuteluJil, 

30 DAYS TRIAL IN YOUR HOME 

Low introductctry piico ind SO- dny triwl oITct lo firet users in 
eseli 6oc-h4i,ty. Writs fur firt pwifitiSet on oj heating, 

SPARE-TIME WORKERS WANTED 

hlcei and warned wlua Suave never laid anythin g in their live* 
before are meeting with rnnrveJaua a-ueceas with this burner. It 
Dclh easily beeauyeit'n so easy to Jrrovd try artual demonitra. 



tian how the burner SAVES its- o#n low oos;t -ovct -iF'd over 



Ciff , ,Sta to 



lk'hen torfLitlt? Id flrit’ClVitCi'S J’rfcnyri rarratiart Pojiufar JJ ncli itittC-S 
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j rij jj % i /sl&jq Cc-c G, £l^ 
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Crewless Lightship Is New 4 Flying Dutchman* 




wii^w 






POiVEK VISIT FOR 
ROTATING LENS 



FI«1<W 



, LANTERN 
SUN VA-VC 



MtLrr. f.i 



CjONTROLUHQ 
roc, BELL 



CLUTCH ASW 



£flWhlttt|(+ft no L 



UNWfRSW, 



STERN 

UQHT 



STAWLlElMfi 

PEN&UltU>1. 

^FTVLEHL 



&y» VALVE 



Expatj B iDfl Ok %.]•: 

CiWt Ma.Ce ion ot 

COPPER TUBE OPENS 
W CJ-OStS QAS COOK 
tHKOLn&H LEVER 



UNIVERSAL 

JOINT 



TT.NDU LU M 
KEEPS LIGHT 
BEAVl H0RI7ONTJU. 



COVPtR f VBE COATLI3 
WFTM IlAMPBUCK 



DROTECT I KG the world’s shipping 
from liiilden shoals, sandbanks and 
fOCkSj lightships without crows operate 
themselves tor six- months to a year, Au- 
tomatic mechanism lights the lanterns at 
dusk h extinguishes them at dawn, rings 



fog bells in murky w eat lift and darkness 
and even replaces broken gas mantles in 
the 40,1X10- catid lepow lit light. Carbon ic- 
nrif| gas stored in the hull runs this [alecll- 
aninin and acetylene gas is the ilium Enat- 
ing medium, 
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A 5TEAJF power plant or unusual dc- 
L Ki_E="n will be used to drive a small air- 
plane in a oil e-stop flight fremi Akron, 
Oliio, to Los Angeles, The engine, invent- 
ed by Wat old C. Johnsttwi, lias been given 
several hundred hours/ of testing. The 
plane in which the steam plant ss being 
installed lias been in service for two years, 
equipped with a sixty-fi re-horse power ra- 



dial engine. The new steam plant consists 
of three main units — the oil-heated boiler, 
the two-cylinder engine and n condenser, 
The bailer weighs but sixty-five pounds 
and consists of a sheet-metal shell lined 
with coiled stainless-steel tubing. At the 
bottom Is a burner using light furnace oil. 
Steam pressure ran he built up to the re- 
quired I p i jiini <1 point in about two 



V-h ve -horse power ta- ptred I ,oi,flJ-pnim<J point in about two 

g f i GuLqA- -Ji- LxlX^k-, OJLZ* 
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utc, so that tlie propeller 
speed can he kept down 
to the most efficient rate, 
with a prol^ble reduction 
in prupeher noise, It carl 
be operated i o r days 
w i r lion t a r o ppi tig . W ci ght 
of the ninety- horsepower 
plant 1=: lo2 pounds, This 
gives a iv eight- per- horse- 
power of about 1.7 
pounds, 

[ i . ! c-: Thick ope ratiotl* 
the steam engine pro- 
tinted onlv two noises of 



minutes. Failure of the boiler 
would mean only the bursting ni 
a steed tnlie so small that no dam- 
age would he done. 

From the h oiler the vapor passes 
into the cylinders through poppet 
valves similar to those used in 
gasoline engines. The engine of 
llte power plant that is being in- 
stalled in the plane develops nine- 
ty horsepower at the staled pres- 
sure. Alter s leant has parsed 
through the engine cylinders, it 
is liquefied in a condenser resent - 
Ming a honeycomb-type automo- 
bile radiator. The water is then 
led hack into the boiler. One of the oui- noticeable intensity — the swashing of the 
standing advantages claimed for stcaih^ propeller through the air and a clicking 



Top, Powe-r Plant nm Test Stand ; Below, Enjrinc. Noe Much 
Lai^cr than Motorcycle 11 !, Which Frodurci Ninety HaTsirp^nW 



plants* and borne out by tests with the 
new unit, is fire greatly reduced operating 
Cost a* coni pared with a gasoline unit. A 
s ix ty-li vc-Iiovhc power gasoline engine, us- 



" sound resulting from the operation of a 
valve cam. ^ 



ELECTRIC 



G 



‘CANDLES 



itig high ‘■quality iuel al t 30 cents a gallon^ FASTER THAN EXPERTS 
and lubricating oil at a gallon, can'° r *1 1 



he operated for an hour aT a cost of about 
S18, this estimate including depreciation, 
but not pilot's salary or other costs. The 
gasoline motor can lie said to have a use- 
ful life of about 1,00b hours. Tt must op- 
erate at fairly high speed. 

On the other hand* it has been found 
that the ninety-horsepower steam engine 
can be run at a cost of S1.6B per hour, ft 
delivers its maximum power at speeds be- 
tween 900 and 1,400 revolutions per min- 



Tli rough adaptation of the "electric 
eye," or the photo-electric cell, an egg- 1 
candling machine \ has been developer r 
vhicli passes judgment more rapidly and 
ccuratcly and with lips breakage than the 
Nuiost expert humatiA It can classify as 
iany as a hundred varying grades, and in 
om pet it ion with an experienced candler, 
passed several eggs wlu\ll he had rejecter) 
an had. When broken, 
jcctrjd eggs wtjrc tr^und 

W 



ICtCU egg 



■ever, the 

ie goad. 



^huT 



ttfxkf ? v ( QuA/f ?*/ 
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FISH-SCALE ESSE 



UL 






MECHANICS 



YIELDS BIG PROFJT 






to fisb- 



Big profits arc returhl 
ermen and manufacturers by ex- 
traction of essence from fish 
scales, fit 192$, a gross income of 
J 134,000 wag received by fisber- 
S men fur 2,344,Q(X) pounds of fi^h 

\ scales,. and Eli c industry is yrow- 
ing. The manufacturers reap their 
profits from products in which 



Five Different Mariflti- 
Veri Arc ExcllkccI by 
This Electric Toy 
T t .1 ■: k Contra 11*3 by 
Fu»b Button 



*3 this extract is essential. Wheuin- 
5 eo rporat vd pro perlv v. i i h eell u lo id 
Jk,| *5pp]a sties, fish- scale essence pro- 
duces finishes which have a luster 
$ like mot her- of- pearl. Celluloid ar- 
sjj tides, inexpensive jewelry anti 
? metal ornaments are lacquered 
& with such finishes. The essence al- 
so is being developed for decora- 
tive purposes, in interiors and ex- 
teriors and on die body work ui 
■'^j^utomobEles, leather goods and 
a I ls rn it Li re. Most of the essence 
"produced in the United States 
conics from the river herring, die 
sea herring of the Atlantic and 
the California pilchard. The es- 
sence is made from the silvery substance 
deposited in the skin of the fish. When 
rubbed oh' the scales, freed of foreign mat- 
ter anti suspended in a suitable litjuid, this 
substance constitutes pearl essence. 

d/y * 



PROTECTING GRILLE ROLLS tip 



LI K E W I N SHADE! 

"S!* 1 * dfid air, yet im- 



*3 



c 






passable to tres- 
passers, an a 1 l- 
mctal grille oper- 
ates on the princi- 
ple of a w i ndo w 
shade, Adapted to 
store windows, it 
permits the display 
of merchandise to 
he visible from the 
street, yet affords 
protection against 
"smash-and-grab” 
bandits. In homes, 
allows full ventilation and, when 



T? 

jr 

f 



ROBOT TOY OBEYS COMMANDS 
AT TOUCH OP FINGER 

Five human commands arc obeyed by 
toy electric dump truck to which a 
former and fifteen-foot cord arc attached. 
Pressing a button on the transformer 
once, causes the wheels to su ing 
from side to side. When they are in 



ft* 



desired position, a second tap causes the 
vehicle to move forward, a third reverses 
the direction and a fourth tap on the Fmt- 
tun causes the truck to dump its load, 
while a fifth brings it back to neutral. 
Rapid tELp* bring different and desired ac- 
tion, In this way the truck can IieluI twelve 
pounds of sand, for example, back it np, 
dump it, straighten out and return for an- 
other load at the will of the operator. 

P 
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VOICES OF DEAD IN FILMS 



Preserved on a phonograph record, the 
votCC of the late President Wood row Wil- 
son will be used in a talking picture fea- 
turing leaders of the World War. The 



ii use, may be rolled up completely original record will he made a part 0i the 

/ sound tcackjpf the film, ../ § I: A 

A * , /^,-m (/fa JL& , M A ft- *lP 
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to turn the compass head 
slightly. It is even possi- 
ble io guide the boat by 
remote control by means 
of an extension cable to 
some other part of the 
craft. 



ARE -TABLE LAMP 
HAS ASH AND 
GLASS TRAYS 



Stunt Man. in Act of 
DruTiiiirte from Winii p£ 
Plane to Top ut SpaGd- 
isi« AsllO ; Kott tj isp&nal 
UevLoe for LJSditinf 



STUNT MAN HOPS FROM PLANE 
TO TOP OF SPEEDING AUTO 



o prove that, in an emergency, a bu- 
mak being could be transferred from an 
airplane in flight to a speeding automo- 
bile, a mOvio&tunl man recently made the 
transfer. He dropped front the wing of 
the ship-, flying a few feet above the 
ground, to the top of an automobile fitted 
with a frame above flic top to receive him,, 
and lauded right side up without injury. 



Designed for the play- 
ers" convenience,, a new 
lamp bracket for the 
bridge tabic- is provided 
with a tray large enough 
for two glasses, an ash 
receiver, ami mutch and 
p e tic i 1 1 told u rs. T1 ic b rue k- 
et. attached to two oppo- 
site corners of the tnhle, 
bolds two lamps placed 
at a la eight til at causes no 
eyest ra in. U *e o f twenty - 
five- watt in side -frosted bulbs is recom- 
mended, because of economical operation, 
When the lamps arc removed, with their 
stands, from the bracket, |he bridge 5 aide 
may he folded. I nsiaHal ioti of (he lamps 
requires only a minute. Special shipping 
cartons ill which tile lamps are packed 
nk£ r be used ior storing them. 






AUTOMATIC STEEREK P’OR BOAT 
RELIEVES THE HELMSMAN 



Folio wing a course set on the 
in a straight line, llii automatic steering 
device relieves rhe helmsman or operator 
ot yacht or motorboat. The com pa*-, acts 
as the brain and the tic vice as the hand 
that turns the steering wheel. Only a too 
out must be maintained to avoid co 
with other vessels, driftwood and floating 
ohjccts. The operator is left free to con- 
sult his chart, plot future cuursuS, attend 
to the engine or do other work. He need 
give only slight attention to the steering, 
as this is being clone more precisely than 
ii he were devoting his entire time to tile 
wheel A change in course to pass around 

more el 



Trays TIlcsjc B rsrtce.Table Lamps, Provide 
M * i the*, Gi.rsftc^ VcrjcILs and Ashes 
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Motor Center Circled by Covered Roadways 



^taliorc in Lor.iicn W ill H.iv* M «iad w j ya artiin.H iht Jii-lcn, as Shown: the Ronds Arc Boil; far 
Spring . anttjp 5 iiUCliT fe-ing Tests; Space fni i.iB-D Cars Wil] Be Pres'iicd 



oiroT a in oto 



motor center proposed 
will be accessible to motor 
rs Iiy means of a series of covered road- 
ays twenty feet wide connected by ramps, 
being the elevated highways will be au- 
om oldie showrooms totaling one mile of 
rtmiage, wit He inside there will be space 
approximately a ,000 parked cars. Pot- 
ion h of the rtmd will serve as proving 
ground for hill-climbing ability and rid- 
ing comfort. On the roof, it is planned Lo 
construct an airplane landing Held. 



BEERY COCKTAIL FOR HEALTH 
IS NCLW 



Recommended as a before- breakfast bev- 
erage as well as basts for jellies, and pre- 
serves, the wild mossberry of northern 
Manitoba, Canada, now is tisitfg from ob- 
scurity io popularity! This busb fruit re- 
sembles^ a cranberry but is said to be 

><t^h JU %uidmjywld 

hO t ^ 1 4pJ\lrrtfJL^ 

tfr\wbfc-2„OU*j m 



richer in flavor. Frost seems to sweeten 
it h flavor and freezing does not Hurt it. 



PLANTING TOOL HOLDS DI 
LEAVES CLEAN HOLE 0 



$7 i fL 



Florints and gardeners may save time 
and labor in the planting of bulbs or trans- 
planting of seed- 
ling? by using a 
tno[ which bores a 
clean bole. When 
the tool ls driven 
into the ground to 
the desired depth, 
squeezing tlie han- 
dle contracts the 
blades which grip 
the earth, and tip- 
o withdrawal, 
w It h little t-e nden cv 

t ( j Lisosi 

O 



leave a round hole 

""l 



toward falling walls. 
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Thcivt Parmidablff* 
L -a a i i ti k G«ran 
r^iik-j Are Fra tilled 
!i y C-SI Cl'iM: it Only: 

ExtelJtbc Jut PcH-cfr- 

Time: ThuIilm I: il l 1/iC- 
lm irt War 



TANKS "ARMORED'’ WITH PAPER 
USED BY GERMAN ARMY 

Armored car* protected by “armor” in 
appearance only were used in the autumn 
maneuvers of the Germati jinny for want 
of something more effective. The treaty 
of Versailles limits the type of armament 
Germany can possess, and as a result [lie 
tanks iv ere nothing more than cars rov- 
ered with cardboard which would he of 
little use iit actual warfare. 



an automobile trailer. In operation, tlie 
nozzle is placed over the pest on the ani- 
mal's back, and air suction does the rest, 

A gasoline engine supplies power. Several 
lines of hose are connected to the <lev%p 
so that as many animals tnay be treated at ^ 
the same time, 



ASPHALT COAT SEALS PILING 
J k/ 0 AGAINST SEA WATER 





PESTS REMOVED FROM CATTLE 
^ BY VACUUM CLEANER 

Removal of the o* warhle and other 
parasite?, from cattle is made easy hy a de- 
vice employing the principle of tlie vac- 
uum cleaner. The pent remover is- Emilt on 



Impregnating concrete piling with an 
asphalt coating makes tlie concrete im- 
pervious to the action of sea water and 
permanently protects the steel reinforce- 
ment from rust and corrosion. Piles to be 
treated are first heated and subjected to a 
vacuum in order to remove esistittg m«is- 
Lure from flic pores, Then liquid asphalt F 
is applied at high temper- 
ature under pressure, The 
treatment thoroughly 
fills the pores of the con- 
frere and covers, the Pil- 
ing with a coat to tlie 
depth of about one- half 
inch.. Tests have proved 
that even if the treated 
concrete is chipped by 
accident, the asphalt seal - 
is effective enough to 
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V^rauir Cleaning cl C&(lI* H„ s HeOn ArS<vj,t*ll ** Eflifftlv* Nlmug dE Rcmov- 
R^ta- S«v«rai Oil irate rs Arc Supplied Power hy P-aetablc Meter 



prevent entrance of mois- 
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MADE INTO 



ATHER 






It] ihc search for leather for novelty 
goods, tanner s are us ms; not only the 
skins of many animals, Hut of fishes rep- 
tiles and even birds. Included in the If si 
are monkeys, frogs, snakes, kangaroos, 
crocodiles, alii gators a ml ostriches. Skins 
of sharks, rays artel seals arc made into 
footwear, traveling bags, brief cases and 
novelty articles. Kangaroo and wallaby 
skins are used where a specially durable 
leather is required, while alligator and 
crocodile skins, long used in making lug* 
gage, now nire employed by the shoe and 
pocket hook manufacturers. Shoes and 
pucketliooks arc made of snake skin, trim- 
mings for leather goods arc made of the 
larger frog Skins and ostrich skins art 
made into novelties id various kinds, while 
monkey skins have been user! in a simitar 
manner. By embossing methods, Ameri- 
can tanners have been successful ill imi- 
tating the grains of these ^kins, 
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ANGEL FISH LIVE ONE MONTH 
TN AQUARIUM PRISON 
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Tftit 'CfOL.15 nf §iui1cri!£ Reccdvfh! QnJy $37. a II li., $-50 
in ExperimninJ l ire, ai a ->loi tf,i:liin? 

SLOT MACHINES PAY JACKPOTS 
ONCE IN THOUSAND TIMES 

Chances of winning the jackpot by play- 
ing the ordinary' slot machine found in-' 1 
stores and restaurants are about one^M a 
thousand. This was the conclusion of stu- 
dents of Nqiv York U n 'i v e r s i ty-Yi/ 3 1 0 took 
apart a typical machine and figured the 
chances of winning. They aiso found that 








French angel fish, one of the most beau- 
tiful of deep-sea species and widely sought 



to pay 
return 



SoO invested in a slot machine set 
in the customary manner would 
no more than S37.S0, \ , 

. ft 
. OA 

SECRET OF “STONE DOUGHNUTS"' 
IS FOUND IN NATURE [ft / 

Oklahoma's “stone doughnuts" were 
formed by nature and not bv Indians, 



Kcrc Is nn. A :: r; Fish, n Hcep-fing 
Sirfrivo Only Thirty Days, i :i an 



for aquariums, can live but a month in 
captivity. Found in profusion ju*t outside 
Alorro castle, otT Havana, they are one of 
[he principal attractions oi the Havana 
aquariums but. being so short-lived, mfl£L 
be constantly replaced. 



These wheels of red sandstone, large as 
dinner plates and with holes hi the cen- 
ter, occur in considerable numbers near 
Geary, Samples of the stone rings recent- 
ly were examined hy a mineralogist for 
uiv Smithsonian E EWt+Ui Liiul -who 
mined that they were natural 
and owed their origin to sand deposited 
by whirling gusts of wind. The sand piled 
up, Enver yupern layer, and in time Eire 
grains wyre cemented together and com- 
pressed /into sandstone masses. Then, 
weathering broke down the stone which 
tended to fulE apart into circular layers, 
and wind-blown saml finished the product 
by Wearing holes in the Center. While the 
Indians did not make the rings, it is be- 
lieved they placed some of them in piles 
to m&kc altar^of them, 'j 'f d 
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By MORGAN W. GIBNEY 



\ RE you rifling on rubber that make a 
A your car :i death trap? 

A recent survey indicates Hint one car 
out of ten, is being; operated with one or 
more "shoes" which arc unsafe — more 
than Z.000.000 cars traveling; the highways 
of the nation which, arc ,1 threat to their 
drivers and to other motorists. 

The old adage, J 'a car is no safer than 
its tires," is especially true today. Speeds 
have mounted by leaps and bounds [lur- 
ing the past few years, Nowadays even 
the cheapest cars can attain seventy miles 
per hour— and do. Merc inile-a- minute 
speed is no longer a thrill. Yet at sixty 
you r car lias the same capacity for inllicl- 
itig damage as though it were diving off 
a tCO’Story building. 



A '■'Batil-Hcadid" Tin. on. Which the CtniH Trent Is 
W'arrl dfc, Hrouioras Sk irSili-nj; 



“Most people regard 
tires merely as aids to 
riding to ni furl," ex- 
plains the development 
engineer of one of 
America'* biggest lire 
producers, “In reality, 
your tireS are n 1 - 1 > yolir 

lirsi 1 ] u ,j j L l : If use 

again St accident, No 
one would drive a car 
whose steering w heel 
tv as obviously in im- 
minent danger of fail- 
ing ti tt" f yet thousands 



,J CiiiElotin,E Tcs-t 1 ’; * Sharp riunficr Dropped or, a TVt 
UatettiMiWii Ci-'.-i-ia Stici^tb 
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of motorists drive cars with front tiffi 
which are on tilt: verge of blowout. After 
all, you realty have three steering wheels : 
the wheel you lioltl in your hands amt the 
two front wheels. If any one oi them 
fails, you're in trouble — plenty of trouble,. 

"Von may have the best brakes in the 
World, but b rates can only Stop the \\ Ittcls. 
It h s up to the tirea to stop the car. Your 
car rides no four points of contact, and 
your central over ymir car is- no hotter 
t Eta tk ils read grip at those points. 

‘'Shock-proof bodies and shatter-proof 
glass help to protect you .alter the .acci- 
dent. buL good tires protect you by pre- 
venting accident. You may have tow cen- 
ter of gravity and perfect balance in your 
auioiiNdiilc, hut when you're rounding n 
turn art 'slick 1 wet pavement ; it's up to the 
tires to grip the road and keep the car 
from skidding." 

^nmc motorists drive their tire;; ton far, 
throug' sheer neglect: others, because 
false notions ut economy At .* kron. 
capital of the world, thw will shi>« you 
tliat the average modern tire costs about 
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Tire Injuries. Are Slot Always 
Apptireiih ; This C« ins Seems 
Good !cir M*iij Mfcrr M ileb. Irut 
When Tain Cl own. Reveal* 

Serious Caieau Injuries 

0 cents per 1,000 miles 
t s*fc operation. Driv- 
ra-ntl the ir limit of 
L.V obviously be- 
ith er expensive 

One puncture ea(s up [he cn- 
rep resented by driving I, WO 
. i ; i ■ ■ t danger. 

n tire be discarded? How 
is safe mileage? That do- 
pd your driving, say the 
t tire life depends ttot so 
of in ilcs as the kind 

, your tirrs wear 
rapidly as at 
3 & 34,01X1 safe 
nut after 
-stone 

couiri drive jl. 
sixty degrees, your tires jund last about 
twice as long as those driven in a constant 



temperature of ninety degrees. If you un- 
der inflate or overinflate your tires, you 
shorten their life amazingly. It you like 
to step out at Urn traffic light with a burst 
of power, your (ires pay lor that thrill. 
Anti, □£ cqursc, if you like to stand the old 
bus Up Oil its nose when you put on the 
brakes, that coses miles too. 

Let the tire it set! tell you when iL should 
lie removed from active service, is the ad- 
vice of those who know their tires. When 
the anti-skid tread is worn off, get rid ui it. 
Don’t wait lor the rubber to wear down to 
the '“breaker strip.” When the tread is 
gone, most of die traction has gone with 
i t r With the tread goes sixty per cent of 
the tire's resistance to bruising. However, 
il you have given the tire normal" wear, 
tile carcass probably lias lost aL EeaSl half 
of its original strength. Consider line pun- 
ishment that tire takes in carrying you r 
two-ton car around, Hexing 4,000 or 5,01X3 
times every mile, absorbing the terrific 
road shocks of fast driving. A ha Id- headed 
tire is an old tire, a thin Lire, and tile only 
safe place lor it is the junk heap. 

In some stales, busses and other public 
vehicles arc regularly inspected and lured:] 
to replace tires which have worn smooth. 
Safety commissions have recoin mended 



Cross Station oF "Rcneadad Tire'’ T'Hfneil ChJi l)y Slip- 
uhoil Methods May L ,k ScrviccaaLu. . 



taut, in Thii Caw. VuICBJltrirte Was Impr-nocr and thr 
Titfld tauty SapgTitt* flora Body 
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that motor cars operating on unsafe 
“shoes" be barred from tin? highways. The 
next time you are scaring along the high- 
way and sec another hard-driven car ap- 
proaching, imagine what would happen if, 
suddenly, it leaped in froEit oi you at the 
instant of passing — a] id you'd have little 
difficulty in realizing why the poorly shod 
car is becoming an outlaw. 






Beware the man who offers to make 
yuur old tire "an good as new,” lit eh oSt 
cases, retreading is a poor substitute for a 
new tire. Indeed, the retreaded casing 
frequently is less sale than It was before. 

In the research laboratory* tire engi- 
neers can shore you the flaw's in this sort 
of economy. 

“H cre in an answer to a retread gyp’s 
prayer,” explains tEm engineer, rolling out 
a used tire. "Except for its worn tread, it 
looks perfectly sound, inside and out. You 
can’t see any carcass breaks and bruises; 
to the average Euutorist, it looks as though 
a I4ew tread should double its life. But, to 
anyone who knows tires, 
it's a different story.” 

With a few deft move- 
ments, lie strips away a 

portion of Lbe tread and 
exposes a danger o n s ly 
weakened point in the 
cord fabric. 

“Now, let some rule-of- 
thumb tire repairman 
slap a new tread over that 
weak spot. Then put the 



few 

may 



tire Oil a front wheel and hit a sharp bump 
at big-li speed — and see where you land, 
"Under certain conditions, however, a 
retread is really advisable ant! economical. 



T(t6 Trtid of a W uv* TP# It TJtavjf Enough tu Willi- 
Eland Tfltks s*-ipioiiE Pimauring Tube 



Tim Wfl=rt Thin Art Verr g-,i*i;cpipalc 10 PBissiufe^ 
Th:i Casing Hie Tiav«]cd L t. U Ul Miles 
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This Odd-Lonkiiag Building Is n WdS, Although It Ii All Abnve Cl-round; 
C*n»dcn j iticn Pull? Water hora the- Air 



WELL LIKE GIGANTIC ANT HILL 
GATHERS WATER FROM AIR 

Resembling a huge anthill, a tower has 
been erected in an arid section of south- 
.c'xb- Future to become what lias been 
termed an aerial water well, This section, 
which is devoted to horticulture, is almost 
rainless, but has hot days and cool nights 
.and the air is well saturated with vapor. 
The tower is built with a number of slant- 
ing canals on the inside, some running up- 
ward from the lower rows of openings in 
he wall and ocher;; downward from the 
'per rows. The healed daylight air cn- 
's and rises th rough the former to the 
: 1e where it is trapped in a central 
ralt. When the outside air is cooled at 
>hi ? it sinks through the down- sloping 
Is to the central shaft, in Ingles with 
mped heated air there and forces 
n of the moisture, the result- 
'-ig collected in the shaft and 
for irrigation. The tower 
^iors of some GOG feet and 
, feet high. The walla 

feet thick and are of 
me is thirteen feeL 
t radiation from 
'ing the inside 
■^d the aerial 
-f water per 
surface, 
■’i the 



a similar system built 
over 2,300 years ago, and 
\ if the present well proves 
satisfactory others are to 
lie constructed in north- 
ern Africa tvhere there 
are enormous losses of 
cattle tli rough the lack of 
drinking water. 

fon i*- 

SLOT MACHINE 
SELLS TOWELS 
ON CREDIT 

Paper towels are dis- 
pensed by a penny vend- 
ing machine which CdE 
Eects from the custotne 
after he lias used the ar 
tide, inslead of fief or 
It was found that most 
persons washed their hands first, then 
were forced to search through pocket 
with wet hands for a coin to obtain a towel 
from machines operated in the usual man- 
ner. So a towel dispenser was built o 
the theory that most people arc honesty 
and contains a placard Inviting the patro 
to use 
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Tpcn Pay'" Device 
the coin to insert in the slot atl payment 
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I Circa ter ni nn c » versjl i il it y, more ^peed 

Wrom less power output and increased 
safety anti riding comfort are promised in 
* a "front-drive 11, speed boat suspended at 
> three points on adjustable pontoons. In 
t til ruing, a t%vist of tin? steering wheel tilts 
J i lie two front pontoons, affording :l bank- 
ing action while the rear float pivots to 
act as a rudder. The outboard motor, 
mounted forward, pulls rather than pushes 
tin- craft and further increases steering 
response, enabling the boat to turn around 
practically w ith it) iis ou n length, ) be body 
1-, connected with the pontoons through 
air- cylinder shock absorbers, giving 1 , in ef- 
fect, much the same Suspension as a Dio 
Li or car on its wheels and contributing 
grcatlv to srabilitv and riding comfort. 
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Tloats Act as Balloon Tires on Racing Boat 
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Beauty and Efficiency Combined for Autoists 
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“ l.irffcst ani5 moat Lux* 
urioui nuicm.E!]Ll«-<Herv- 
ikX atscicn, thia ‘‘Servi 

CKfltUC'" m'lnlJv <l/5! 

QpGHCiI in Waaiin-ttfiiMi. 

!1- C., wiill.n a bhKfc ' I 

l h t il a i i (j n'4 t a. p L c a 1. 
Here, lowly ALveer ar.d 
ai jite-rratic 1 iir. ousin c 
Stt their '"biauty tTCiil - 
until ti'' in auiTC-iliiElirfci, 
morE iiix^eaiive tit a pre- 
’EJI I iau^ I n.>Ii:,l .1 1 lh,m X 

nr-iiiULiinncc and repair 
a>iop for Toior cm. 



Top, DraLnins ihc Crank- 
case in the Palatial Servke 
Stativii; Ct-ntif. Wnnliritk 
wis li M qu in g Ti a ■: It ■ As l he 
Cat Wave:- A Ian K- Hu bo 
ST uahcsi Citar. Top nnd Un- 

cli": Side : P r | i; vl. £> C iL E r „ I 

Vitw if the "Strvk.entw,'' 
■:u Whi<li list fttrviee S:-t 
lion OlcjpLm Top ■ nL EoV 
Flours with Ofncta ht- 
twirni Then 
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HUMAN JAW QJP THE ICE AGE 
FOUND IN /NEBRASKA 



Men probably elicit in America at 
15, WOO years ago. yhis conclusion lias 
reached by the Sm ithsonian I jnstimlion as 
the result of thc - fijulTiTg of a fragment of 
bone from a human jaw in 
■ e a r t li a p p a r e n 1 1 y I a id 
^lown when l he last of flic 
r eat glaciers receded 
rcnii the United States, 
fee me 15,000 to 30.000 

years ago. The fragment, 
along with crude bone 
and flint implements and 
broken hones of animals, 
perhaps eaten by the 
h ti [i t e r w h o sc jaw w as u n - 
earthed, was found uit Sig nal lhn|g 
western Nebraska. This butte was famous 
as aTi^ualing station in the days of Indian 
wars. The jawbone was in the lowest of 
four separate layers of relics, showing hu- j 
man beings lived there in four periods^* 
ranging from ancient times down almost ctf 
to the present. Relics in the lowest layer 
seem to date from shortly alter the close 
of the last ice age. 
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THREE RIDE THIS MOTORCYCL 



T&fc Young W ftmar, 
Hflldiiijf Eat Wklipi 
Pr«tnn n @njeal ;,1 
1-i.ght RCffeMi F rs ji t 
or Rear at VrbiClAf 
B -s> t ttfTPh Rjlf on 

Truck Shoe's Id 
Width hi Night 
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TAIL-LIGHT BAR INDICATES 
FULL WIDTH OF CAR 



WITH SIDECAR FOR TWO 



Members of th e Spanish civic guard a re 
patrolling the roads of that country “or 
three-passenger motorcycles. Tile vehicles 
are equipped with Sidecars holding tw< 
persons silting haclr-to-hack r thus enabling 
a cruising spuad to Cov e r all angles of the 



Resembling a bright iy glowing neon 
a tail- Light bar now is available 
which extends the full width of the car op 
truck on which it is installed and is plain! 
■visible til rough fog or the glare of ap 
preaching headlights. II luminal ion is ob 
tamed from (wo standard tail-light bulbs 
inclosed in a tubular bar, fifty -four L 



road, one armed guard facing the relft^/ninety "iches in length according to the 
while the other watches the front. .width of the vehicle. Through a new ap- ‘ 

plication oi reflection and refraction, thi^V 
light is transformed into a brilliant streak, 

3 ' visible at greater distance than any signal 
m it now in use. Fi one bulb burns unfi 
^ the other is sufficient lo maintain adequate 
^ illumination. If both burn out r a reflector 
disk in the center of the bar warns follow- 
ing traffic. In addition to the red warnin 
light for the rear end of trucks, a grecn=*rN 
light bar may be mounted on the front 'f 
end to warn oncoming traffic. 



CM ore than 14.000,01X1 of the 2b.904.0fX> 
families in the United States possessed 
their own homes when the last census 
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Recording Device At Rif! In 
Picks Uji Ccnversaiicn wjiJi- 
out Any Connection la Tele- 
phone Line; Reccis Can Be 
Jr'Iiij-uJ Iroistdiitdy 



DISK listens in on telephone 
AND RECORDS MESSAGES 



GOLD FOUND IN SKINS OF BEARS V 
'A \ ^ BROUGHT ALASKA 

V ,1 Jf 



Alaska j+rfzzty "hears stick to the fiohLl 
standard, or ratlicr t the gold sticks to 1 
them. When ^ University of Michigan j o r- 
cstry professor went prospecting in hear -• 
skins brought from the Yukon, looking 
for new typts of animat parasites, lie 
found the expected fleas, and also un?':' 
peered flakes of gold scattered throughout 



'TrayTlke peprtssici-i AiG'-irni Edg* of Bird JiaOi Holds 

Fond Jor Feathered Cvsu , 

J cJL-p-L?i J tr--{r- ..-'Cjk / L£.- 
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HOUSE BUILT LIKE ELEPHANT 
CONTAINS SIX ROOMS 

Easily visible for a distance of eight 
in ilcs a six-room house shaped like a 
giant elephant attracts rite attention; of 
tourkts at Margate City, N. J. The 



Sta-Room Koustj h ij-i’t 
ttf KcM!lai«lu a Giant 

ELepItBM Carrying H 
]!awdaH : tee Body Ij 
T Ln i - r t y-JL i (r h l Ftct 

Lone, □ .‘i ■ i tilt ltow- 

ilrih H Slrly-KL'.'C Ft-i-l; 

abo-v® the- Ground 



structure rep rest tits “Jumbo” standing in 
a feeding position and contains six rooms 
furnished like a home. There arc two spb 
ral stairways, one in each liimL leg, and the 
rooms are all on one level, occupying an 
area of eighteen feet square. On top is a 
howdali or observation tower, sixty- five 
feet above the ground. The liody is thirty- 
eight feet long and eighty feet in cir- 
cumfcrenctj the legs are twenty -two feet 
tong, and the eyes, eighteen inches in di- 
ameter, are made of glass. The house 
con tains twenty -two windows and 12,000 
st] u are feet of tin were required to cover 

the outside. 
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PLANT TEST FOR PHOSPHORUS 
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REVEALS SOIL CONDITION 
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iter years of guessing, the farmer now 
able to determine the amount of pho?- 
in the soil by a simple method. 
COni. rom Rowing plants in the soil to lie test- 
obX ■J, about as many cuttings as would he 
r i used to make a enp of tea are sliced off 
and crushed slightly with die fingers to 
{Tiring out the juice. Them the cuttings arc 
< placed in a bottle filled with a special 
J chemical compound atfjl shaken vigorous- 

(rAAJ'Ai^C pt'Di Vfr<AA^L 
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ly. If phosphorus in abundant, the liquid 
in tlie bottle turns dark blue. Varying de- 
grees of phosphorus in the soil show up in 
colors- from dark blue to colorless, the last 
revealing a soil equally had fur crops and 
for human food. Phosphorus is important 
in hone building. 

tff 
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f S FOR AUTO LIGHTS SHOW 
WHEN BULB GOES OUT 



Motorists driving at night often are un- 
able to tell when a headlight fails and un- 
wi.j j'ingly drive v.‘ Li I i only one tamp. To keep 
■ fV-fk ' them informed as 



tlicm informed as 
to tlie condition of 
each light, a small 
d o u li 1 t-s lotted 
steel clip that fas- 
tens on tlie head- 
light rim is being 
oft c red . T It c c I i p 
projects just far 
enough to reflect 
a tiny spoL of tight 
from the lamp to 
which it is attached, so- that the driver will 
know a bulb has failed when the rcflej^on 




cease?. 
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An 

Amazing Story 
of the Wonders 
Promised by the 
Dawning of the 
AGE of ALLOYS 



By G EDWARD PENDRAY 



IVTI NE persons, out of ecu, asked to name 
1 ™ the lightest metal, will unhesitatingly 
Say aluminum, hut they will he wrong. 

There are at least seven metallic elements 
lighter titan aluminum. One of these, 
lithium, is so light that tt weighs only half 
as much as water anti floats like cork. 

If the present era es one of iron and 
Steel, the next certainly will he arc of light 
alloys. It costs as much to haul a ton of 
vehicle us it docs a ton of payload, wheth- 
er the vehicle is an automobile, railway 
car, airplane or dirigibte. And so, even 
the railroads arc seeking ways of lighten- 
ing rolling stock to cut expenses, 

ft costs $300 per ton per year to haul an 
elevated railway car. Lightening a car a 



single tun or sev- 
eral tons is abso- 
lutely possible to- 
day, and a $300 
saving per car per 
year would run in- 
to millions of dol- 
lars, allowing reduction of rates, changing 
losses into profits and increasing Lite Hie , 
of the equipment. 

By constructing the wheels, fuel tanks, "L. 
control parts and wing ribs of a lighter ^ 
alloy, an airplane manufacturer saved 4fl<> . ' 
pounds in weight in a six -passenger ship, v 
increasing his flight range 500 miles. By 
retaining the same flight range he can 
carry two extra passengers, and thus in- 
crease his revenue thirty-three and one- 
third per Cent, 
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Top. Hold=rtK Aloft TVc Ksams of Alloy. 

WifljiiJne Th?riy fowmb a 1*1*4, Applying Alimhutm kd n t 



I he Erst answer of metallurgists to the 
demand fur lightness was the development 
.of .1 f u m i 't n *n ^jifl its alloys . From a rather 
expensive curiosity, this-metaE has within 
a few years becprrfe a structural material 
so common it is now being used for 

the fabrieatfon of objects all the way front 
kitchen of end) 3 to flat cars. The success 
of these 1 ahoy^ makes llie idea of 
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lithium and L 1 i u Other extremely 
light metals seem condrlrrabily 
less fantastic and unattainable 
today lli a it it might only a few 
years ago. 

The seven metallic dements 
lighter than aluminum, in the 
order of increasing lightness, 
are strontium, beryllium, mag- 
ne shun. cal ci u m , sod i u m r po ( as- 
sium ami lithium, Of these, the 
East three are fighter than water. 

In the case 01 every one of 
tli esc, (be pure form is practi- 
cally USe-lesS, because of lack of strength, 
rapid corrosion in air or water, low melt- 
ing point, extreme softness, or Other fac- 
tors. 

In Spite of these obstacles, rapid prog- 
ress is being made toward overcoming ob- 
jections to tin 1 use of some of these metals 
hi structural work. Magnesium alloys arc 
now m ami fact u red in commercial quant i- 
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The Entire Stem ir.it Main StruituniL Farts n£ This 
A li pi] n c Are M-idc oE A linrti ll ilrfi Alls)? 

ties both in this country and in Germany, 
being pumped in the form of hrEnc front 
ordinary wells. 

This is the only me Lai that Is not m tiled! 
and produced from ore, fts base is mag- 
nesium, and while magnesium itself lias 
been known for more than a hundred 
years, it was not until recently that it be- 
came commercially available. 

Magnesium is Very little heavier thatl 
wood, yet lias the strength of mild steel, 
arid is the third most abundant structural 
metal in the world. This make* it seventy 
limes as plentiful as nickel, 2W times as 
abundant as copper, and of all engineering' 
metals, it is surpassed in quantity by two 
only — aluminum ami iron. 

Pumped through underground pipes itt- 
lo giant tanks, one of which has a capacity 
of I .OOft.OflC! gallons, the solution is sub- 
jected to processes which remove the cal- 
cium chloride and bromide. The remain- 
ing magnesium chloride is dried, and the 
final operation consists in flowing it into 
large electrolytic cells, where it is melted 
with common salt under terrific heat- A 
powerful current is then shot through the 
hath and decomposes the magnesium clito- 
ride into chlorine gas, which is carried 
away, and magnesium metal that floats asj 
a silvery layer and is immediately skimmed! 
off and Cast into ingots. 

But magnesium, like nearly all metalsl 
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Liciiivfcieln trial at Chairs CafiJiruci-tri ,if Magnesium 
A L:i' ; EiL'h. Weigh} Seven and One-'HzJf Pound] 

um.jfso all its characteristics, mainly light- 
ness, arc retained, 

Elis new series of alloys is indicative^ 
vhat industry is doing to develop new 
p Cfs ib ilities in St ru ctu res. T t i n dic.ates that i_ 
fiyl problems arc being looked upon witlP|k 
w minds. The production of this ligll*^* 
lterial has increased twenty times in the 
ast few years and the cost has been re- 
meed from $5 a pound to thirty cents. 

What do ci this mean to the world? 

W, A. Man key, eminent aeronautical 
and mechanical engineer, lias estimated 
that needless weight in automobiles, air^ 
planes and other means of trail sportat Sot 
is costing tEm traveling public $1 0.000 X 
per year in tires, fuel, overhead and nthcl 
operating expenses. 
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is little used in its pure 
slate, because of its low 
strength and lack of 
toughness. Small quanti- 
ties of other metals, such 
as aluminum, manganese. 
Copper, zinc, tin and Cadj 
ttlium are melted togeth-^ 
er with magnesium, as* 
suitable alloys arc pro- 
duced, ranging irn 
ninety-two to ninety-^ 
eigEn- per-cent magnesi^j 
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of rotating and reciprocating parts of ma- 
cli incry gives increased speed and mini- 
mizes vibration and wear. 

The advantage of light weight in porta- 
ble tools is obvious. Tests have proved 
that reducing the weight of a riveting ma- 
chine or portable drill reduced workman 
fatigue and gave increased output in pro- 
portion to die reduction. 

In the home, appliances to make the 
work of the housewife easier still cun he 
improved. Vacuum cleaners, iron era, car- 
pet sweepers, through lighter weight, 
would be more easily operate^ and require 
much less energy and tim 

But how about the cost 
of attaining lightness? 

The savings in operating 
cost, and the advantage 
of longer Ine, will mar 
than offset the additional 
CCSt of lighter metal in 
many products, and 
neers arc learning 
weight does not mean 
strength, 

The development of 
successful magnesium al- 
loys is a first and impor- 
tant Step in the harness- 
ing of the seven ligii 
metals to structural Use. 

The next most successful 
alloys to date arc tho.se of 
beryllium. These weigh 
a trifle more than magne- 
sium, hut have an advantage in the higher 
melting point of beryllium, which is nearly 
that of iron. 

The principal disadvantage of beryllium 
alloys is the cost. The pure metal cannot: 
now be obtained for much less than $100 
a pound, hut by certain short-cuts in the 
process of manufacture when alloys are 
to he made, they can be bought at £50 to 
$(50 a pound. This price is stiEl much too 
high for general purposes, but the alloys 
will he used where lightness, high melting 
point and grtal strength arc important 
enough to offset the cost. 

Tim field of experimentation irt alloys 
of these light metals is one that will be- 
come increasingly important, The devel- 
opment of aircraft and fast vehicles on 
land and water has stimulated it; the fu- 
ture construction of huge dirigibles and 
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perhaps of rocket sh ips will 
make an even greater de- 
mand. 

Engineers are working, 
but the most radical im- 
provements m.iv come not 
oi a great factory or lab- 
oratory — or out of a baek- 
shop. 



Tap, M Allay Crankcase; Cenl-er, MagnesLinn. 
Clnicjuj-o Well; Below, Aluminum Elevator Dears. 
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Bleyde with atabiliieni 
r r: i' r riijti nn Lpjul 

Wjtier; When Lo'wtTid,. 
the Auxiliary HuLI$r B 
Htiid thfl V^blclr 
in the Wnitr 
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old roofs showed it consisted al- 
most entirely oi copper sulphate. 
5 li Ip It u r d iox ide f ro m b u rn ing coal 
provides the sulphur that reacts 
with Lhe copper, hue even in badly 
poll tiled industrial atmospheres 
from ten to fourteen years has 
been rctpiircd to develop the col- 
oring by natural weathering 1 . Ar- 
chitects demanded a quicker 
method, and a ten- per -cent solu- 
tion of ammonium sulphate was 
found to h li an effective coloring 
chemical, lit EngliLiid, an electro- 
lytic method is used that requires 
only fifteen minutes, after it was 
found til at some ammnnium-sul- 



[CYCLE ON DRUMS TRAVELS 
ON LAND OR WATER 

At home on either hind or water, a hiey- 
clc equipped with stabilizers has made its 
appearance In Paris, it is known as a 
"cyclonicr” and has two large drum- 
sliapetT w hTcls to each of which are at- 
tached two smaller spheres which can he 
raised or lowered. When lowered the aux- 
iliary rollers serve as stabilisers for water 
travel. On land the small spheres are 
raised and the vehicle travels like an orcli-tf-? 
nary bicycle. 



phatc solution treatments tended to break' 
down under severe weather conditions. - 



NUMBER OF MILES PER GALLON* 
OLD BY AUTO METER 
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COPPER ROOF QUICKLY AGED 
J0H J/tl"*] WITH CHEMICAL BATH 

I r^iouJp^ne Vr^n coliir Thai copper 
and its alleys assume after years of ex-\ 
posurc to the weather had been consid- 
ered as reliable an indication of its age as 
wrinkles and gray hair in a human being, 
but this is no longer true. Two metallur-J* 
gipts have worked out “a tisethod for tlie^ 
tipid development of patina on copper, 
nd now a few sprayings with a chemical 
can turn the Freshest copper roof pr spire 
into one oF venerable appearance within 
twenty-four hours. Discovery of the meth- 
od was delayed because the patina had^T 
been considered to be a copper carbonate, \ 
while aualy&tiof green coloring matter on 
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Motorists now can measure the exact 
sileage per gallon of gasoline their cars 
eliver at any speed with the aid of a tno- 
r-performance meter which attaches tcC; 

the steering-wheel 
post. It is about 
the size of a volt 
meter and is elec- 
trically operated,* 
Ah indicating 
hand swings from 
left to right, de- 
pending on speed, 
and by dividing 
the speedometer 
reading in mites 
per hour by the meter reading, in gallons 
per hour, the miles per gallon figure is 
reached. For instance, if the meter poirtt^ 
four at a speed flf fort* mUi^a&n hour. 
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Thii Model Fire EnpliK Cq*i S«ul * SlfMtrt P(n?y J 

F«i: It li Complete i^i All! DcuiiU f Ol 

{PajLszJ^wJ^ t n tf'/va^Ask — 



(] Popular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
will be furnished free upon application to 
our Bureau of Information. 
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the car would be delivering ten, miles to 
the gallon of fuel. The ga sol in r travels 
through a small upright cylinder before 
reaching the carburetor, and as the speed 
increases, the gasoline flow increases, The 
pressure causes a piston in the cylinder to 
rise, and a contact at L ached to it slides 
along an electrical resistance which causes 
the indicating needle to fluctuate as the 
piston rjses or falls when the pressure in- 
creases fcr decreases, 

Q> /Li 5 

lightning rod protects tree 



Valuable trees may soon be protected 
hy ligl] tiring rods as tbc result of a recent 
experience in Washington, A large mag- 
nolia tree was t^iisplaiLLeiTand was still 
supported by four steel cables when it 
was struck by lightning, Tt was found the 
cables had acted as a ground and the tree 
is expected to survive. Tests are now be- 
ing conducted to determine if some such 
conductors miglit offer protection for any 
valuable tree whose owners wish to go to 

the expense oi guarding it, 
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MODEL OF STEAM-FIRE ENGINE 
IS REAL WATER PUMPER 



Only thirteen inches high and twenty 
inches long, a model of the old-fashioned 
steam Are engine, now in the Smithsonian 
Institution's aide to throw a stream of 
water forty feet. It was constructed in 
191 2 t largely from memory of the (ire en- 
gines that were in common use until a few 
years jigo. It is complete In every detail, 
and a, feature is the hand-fired boiler that 
generates 
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"t'ersil. " Ksnc 5: Of'man. Manufacturer. Is Sillier) 
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THREE BILLION CANDLE POWER 
IN SKY-WRITING LIGHT 



E [pipped with one of tlie most power- 
ful projectors in the world, a German shlo 
Is cruising In the Baltic sea and writing in 
the night sky with a 3, in die- 
power light. According to Professor Gels - 
loff, astronomer, this light would appear 
to someone on the moon .is coming from 
a star of about the sixth order. A frame 
requiring the utmost accuracy of adjust- 
ment is used in projecting the letters, an 
incorrect adjustment oi one- five-hun- 
dredth of an Inch resulting in deviations 
of fifty feet when the letters are projected 
onto the sky. The frame lias 30,000 parts. 
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By D. N. GLASS 

T'HE largest moving object on this plart- 
^ et has been launched into the sea. It 
hursts with strength, but responds to a 
man's touch’ it looks colossal, hut moves 
with the grace of a prey hound. It is: a ship. 

This ship is the answer to the demand 
for more speed, endurance, safety and 
comfort on the transatlantic boulevards. 
Her activities will lie confined to one 



ocean . where she will swim between two 
ports like a whale within a tank. To the 
west, the Panama canal shuts her out of 
the E'actfic, and Iff the east, the but’; 1 : canal 
bars her from the Indian ocean. No such 
colossus was ever imagined hy the engi- 
neers who designed these important sea 
links, 

In -order to visit the far Cast this new 
ship, tentatively called the “T -6/' will 
h ave to go via the A ret ic or A n ta ret Ec seas. 
And only New York and Havre vv ill ac- 
commodate her with a berth and provi- 
sions. *. 

The great which will require 

about five years to bui!d r is sponsored by 
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iters which wilt Supply electricity to four 
motors. Each turbine runs independently. 
AH tlic ship's accessory machinery is elec- 
tri fled, 

The ,J T-C’s” staggering dimensions arc 
made possible by an intensive application 
uf the moist modern practices in science 
and marine architecture. To wit, in plan- 
ning tile interior, her designers realized 
that no ft in in g mom wnrihy of such a 
ship could be built unless the funnels 
tween decks were removed from their tra- 
ct it iotial place, lo order to have sweeping,, 
unobstructed interiors, it was necessary to 
run tlic funnels up near the port and star- 
board sides of Hie ship, instead of through 
the ship's center line, T5y such ingenious 
planning, they achieved the largest room 
afloat* and what is probably one of the 
world's largest dining halls. It is three 
stories! high front end to end and com- 
mands a dear view for 400 feet. Without 
the least crowding, the "T-6" could trans- 

SHl 




the ^French line ji nd the French govern- 
mens. Dimensions alone do not make her 
a ship for history, But 5t is her Ktaa which 
allows the multiple wonders which form 
the Her length over all is 1,014.6 

fceti her beam, U7.H1 feet. The ten decks 
between the engine room and sun deck 
are served fay ten elevators, each with a 
capacity of thirty passengers. The four 
turbines will develop 160*000 horsepower, 
capable of driving forward the "T-tiV 1 
75,000 tons at a speed of 34.54 miles per 
hour. 

Not a piece of coal will be found on 
board. The power plant consists of faur 
steam turbines coupled directly to gener- 
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]n:nt a c i 1 y of 1 -25,000 people across the 
Atlantic in fifty weeks. If stood on her 
end, -Ije would s«ar fl,h<>vt! the Chrysler 
[ n ''Vc r rmd dwarf Llle Woo I worth building, 



r [ lap a 'T-d“ will carry eiiottgh nil anil water 
in her double ImttiHii to float a large Mis- 
sissippi river passenger steamer. 

The main ilining room will accoinmo- 
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dale t.rWl people at one silting; the com- 
bined capae.it y of all her flirting rooms is 
2.3-1 IK I people for one Fining. The kitchens 
will be equipped to serve lO.llOO meals per 



day and 40,1X10 to 5(1,(100 meal* on rhe avtT- 
age crossing. Font hundred waiters will 
operate out of the main kitchen at one 
time, and 1-65 chefs will p re pari food for 
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the 3,201). odd passengers. The crew of 
1 ,0IXl will lit; htyclL from a separate kitcEi- 
■-1I. Aii: in fiO.OiHl ].i i ec us of rhina'ivare and 
crockery will he necessary to serve pas- 
sengers. For the dining' service alone, 
laCJ.lJKKl pieces of linen arc necessary; for 
all services., the ship will need 4D0,OQO 
pieces. 

Rnliert Fulton's first steamship, ihe 
"Clermont,” could easily fit ln-ide one of 
Hie new ship'* three funnels. Henrik I f ud- 
SOlTs flagship, lire "Hulf Moon." could Jit 
into a small corner of the engine room. 

the " f-6'' does not represent an at- 
tempt tu build a ship in order to establish 
or heat a record. "I he economics nf ship- 
p'd* demand, first, that the ?hip pay hack 
the $30,000,1X10 cost of construction as well 
as provide for maintenance and a reason- 
able pro lit. A careful analysis of shipping 



Above, Clase-Up -fli the Hurt Kuddti Pn^t; Eilow, 
"' L! I note the Divided Upvika 



iQiiAl View c f ih* Shill 

from Engine koqetv to Funnel 
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data and public hub its 
prove.?: the practicability 
of a 75, 000-lon ship, ac- 
cording to Pierre Mai- 
glaive. director of the 
French line, in charge cii 
building rhe "T-6. ,r 

li (. olunibus in his dag- 
ship and the “T-G" had 
starter! across the At la ti- 
de simultaneously, the 
latter would have arrived 
in America when Colum- 
bus had covered only 500 
miles I The “T-G" could 
circumnavigate the globe 

at the equator in 1 1 l r r t y 
days oF running time, fn 
a race around the equator 
bet w sen t h c T w t n 1 1 c t h 
f. united and the 
'a Hie famous train 
heat the ship back 
home plate by on- 
ly LCn days. 

J Pc ship's bow presents 
a number of unique anti 

promising characteristics, 
tl is neither like the full 
bo ill 011-5 bow on -.lu- -'L : - u- 
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EtuJL ciF elt-r "T-E ' 1 iifidef c:uiL:,Il Li'.'n'zn ; Oiift nil* U niiLLLii SfHti.;™ Is the ■'Whulf-hMi-k win It l Curved 

DnsV Ii«ifTipd tv Tit ns* Off tit? Crushing Weight ol Wa'jff ftKii DecrCBES Witld Resistance 



men,” utir like the old-fashioned knife- 
edge ffy pe, but is clipper-shaped with a 
very gr.xcefLEl fic m ih u 1 bn u s effect near the 
keel; it curves up into a rounded. Stream* 
lined rigid deck covering such as no ship 
is known to have. 

Passenger recreation is provided for by 
numerous deck sports such as tennis, day- 
pigeon shooting, and squash. Besides, 
there is El large swimming pool, a first- 
class gymnasium, a Punch and Judy show, 
and the first fixed theater ever built into 
an ocean vessel This theater will have 
perm an ent scats accommodating 400 per- 
sons. The stage will be large enough for 
the product inn of full-length pluy'S, fllUSI- 
cal revues, operettas and tableaux, 

A new method of addressing audiences 
at sea will he found on the if T-fi.” By talk- 
ing into a microphone in his Cabin, the 
captain, or any other person, will be heard 
in all the public rooms.. Concerts and ra- 
dio talks picked out of the air can he re* 
broadcast likewise. In emergencies, the 
captain can talk directly into the car of 
cvcrv person on hoard, even though the 
if T-d" is almost one-fifth of a mile long. 



fasse Tigers may speak with friends 
through an inter-cabin telephone system 
such as prevails in hotels on land. They 
will aho carry on two-way conversations 
with phone subscribers in Europe or 
America — without leaving the eon fines of 
their respective Cabins. 



V-SHAPED BELT BUILT LIKE COG 

PREVENTS BINDING 6^) / C 




Built like a cog, a V-shaped belt of iab- 
rit and rubber is obtainable for ah types 

of shop equipment 
using a m u l t iple 
belt drive. The 
cogs do not en- 
gage in "use like 
regular gear teeth, 
hut provide fie.x- 
L ibility and prevent 
* sid ewi 5 e d i sf ort io n 

which might tend 
to bind in the 
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SEA LIONS KILLED TO PREVENT 
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More than ljltXJ sea Eious and pups paid 
the penally of belonging: to a too numer- 
ous race a few months ago when that 
number of animals were killed during the 
annual government hunt of lions oil tlie 
coast Qt British Co lumbia. Too many sea 
lions, play Havoc with the sa Em on fisheries, 
so each year the excess an ini ala are killed 
OtT. Despite tEie annual weeding out, the 
sea lions are still one of the greatest dan- 
gers faced Ijv the salmon. They are very 
wild and difficult to reach on their lonely 
rookeries near the mouth of the Skcena 
river, and bad weather often hampers the 
summer hunting operations. 
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FLASHLIGHT WITH NO BATTERY 

HAS ITS OWN GENERATOR 



.SLAUGHTER OK SALMON 



PianQ whit two Keyboards, Two Sounding Boards 
Two Sc:: oE Strings Used in Radio St.idla 



PIANO WITH TWIN KEYBOARDS 
USED FOR RADIO 

_Ont^xailio-kroadea.sti[]g company is us- 
ing' a piano with two keyboards, that 
sounds like two instruments when played. 
Except lor the double keyboard, the piano 
looks like anv Other instrument and is 



Instead of a battery, n flashlight recent- 
ly developed has a sittaEl and compact gen- 
erator operated hy a spring. Twisting the 
small end of the light winds the spring to 
operate tile dynamo. A few turns assure 
constant light fora considerable length qi 
time, and at the first signs of dimming a 
few more twists renew the brightness. 
The light may be focused with onfc hand, 
□ sing the same button that turns ft on 



played by one person. It was made in Ger- 
man v arid has two sounding boards amPT^ Each light is equipped with three 

_t lamps, the two spares resting itk a space 

p-’q' back of 

"3 



two sets of strings. 



COLDEST COLD EVER PRODUCED 
$h/i$ ^ IS NEAR ABSOLUTE ZERO 

Jf Absolute zero, the completely cold point '*■ 

at which all temperature ceases and heal ^ 
vanishes, is now only seven-tenths of a"v 
degree beyond the reach of man. Ah so- j 
lute zero is 273 degrees Centigrade below 
the freezing point of water, arid Proi 
W ,_H. Kcesom, of Leiden University, ii 
H oHanid,_J ias succeeded - ] n prod ucTn e 
temperature of minus 272.3 
obtained this low reading 
small quantity of liquid 
while producing a high vacuum over ir 
with two powerful mercury pumps, Thb^ 
is one-tenth of a degree below the previ- 
ous record, but when absolute zero is f 
goal, the last few tenths of degrees arc 

like the last few' hundred feet in sealing ^ , Bltt Sma!L End 

ainj ™ ^ Winds SprtjLjf WliicJvTO pc rates i.Jpcncrqpor 
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How do do it ? 



Mt a Car 

Opm a Window 
lift a Wheelbarrow 




It’s not a question of how much muscle 
you have, By no means — rather, the big 
thin^ >s, how do yon do it? 

Here's a statled cur. Out you go for the 
big push. T>o you go at the job as marked 
wrong — all ahdomi n a I anti arm muscles? 
Or, do you work with the heavy back and 
leg muscles as pictured In the second 
sketch, You can 
push hall again as 
much, and this with 
less train, by using 
the latter method, 

Maybe yon own a 
boat, Compare tile 



the lirst right-hand sketch above and not 



in the scissor like manner indicated in the 
sec ond . 

Leverage is a great thing. Most people 
realize lhat a liule man on the end ui u 
long fever can Jill an enormous weight. 
Vet. give I lie average person a hammer 
and bang goes the idea of tin k \ rr. f hob 
ing a hammer jway add a little So your 






accuracy,, hut half- 
way down the han- 
dle and you arc ex- 
erting twice as much 
force to drive the 
riail. 

Everybody lifts. 
It may be the fur- 
nace ashes, nr a 
ch discs basket, or a 
wheelbarrow. The correct procedure is 
the same in every case ; Squat, don't bend, 
Bending at the waist So pick up a weight 
puts a tcrrilic strain on the pelvic bones 
and surrounding 1 muscles; squatting,, you 
put the load squarely up to the stronger 
[cl; add back muscles, 

This simple thing of opening a jammed 
window, D 1 1 rj ‘ L try to lift it with the fore 
edge of your hands along the sash edge. 

Ch-t under Et. Catch 
file s a s h o n the 
heels of your h anils 
and push. The ac- 
tum is entirely dif- 
ferent — ;i s different 
as right and wrong 
should be. Remem- 
ber to get close to 
the weight. 
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iloto: U!ki fitiin .i:ani EJuill J.iiw a Si tarn-ship siircdin.K 
an a Frciriintnci! in Allunhcnj' Mu-initains 



STEAMSHIP ON MOUNTAINSIDE 
IS HOAD SIDE RESTAURANT 

Motorists following the Lincoln high- 
way tli rough the Allegheny mountains 
cast of Pittsburgh are amazed to find a 
'^st earn ship” perched on the side of a moun- 



tain at one point where there is a p;ir- 
[i-cularly fine view of the surrounding 
country.. The Structure is a hotel and res- 
taurant, built in tine form or a boat, and 
stands at an elevation of 2 t 4 G4 feet. From 
its duck, tourists look into three state* and 
seven counties. 
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UNITED STATES IN THIRD PLACE 
IN MOTOR-SHIP NUMBERS 
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America ban advanced to third place in 
the number of motor ships in operation 
since 1 DlS, when not a single motor vessel 
was running under the Stars and Stripe*. 

At the do se of 1D3I, the United States was 
surpassed by only Great Britain and Nor- 
way in the number oi suc h era lit. This 
country had a total of eighty-four motor 
ships in operation with a gross tonnage of 
544,673, Great Britain had 564 of 2,621 ,9] 4 ^ 
gross tons, and Norway 276 of 1,651,407 ^ 
tons, out of a world total of 1,275 vessels ■- 
with an aggregate gross tonnage of 8,510,- -7" 
634, While this country is third in num^i 
her of motor vessels, it is surpassed in ag- 
gregate tonnage by the Netherlands with 



During the first halt of this year, America 
built no new motor ships. In size of ves- 
sels, the Uniter! States is surpassed hy 
eight other nations, this country having: no 
vessels irvthe 15,(106 to 30. 600-ton class, 

(bit ' 



STABILIZER ON STEERING GEAR 
DRIVING TROUBLES 
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hie. oscillation of 



Many of the au- 
tomobile driver's 
steering troubles 
are eliminated by 
a stabiliser that 
holds the tic- rod 
at a Uniform ten- 
sion, It is said to 
stop wheel w r ab- 
stcering wheel and 



eighty-three vessels and a gross tonnage^ shi in mying, and to make all steering eas- 
of 623,065. Sweden also has eighly-tli reedier. Tr is installed by clamping on the front 
such .-vessels., lyytAv.ith a lesser^ tonnage^ axje, and t^tie-rqfh *v 




lessee tonnage*-^ a 

WrtJdL 




m 







M E C H A N 






IUUaA. 



£ 5 J> /£ S'/ 



LIGHT FELA 
ONE-TENTH SIZ 

A/i gI HAIR 

'TO 1,51 m a Td il i e 3 O II e- 
tcnth the siue of a m-un's 
hair are used in drawing 
t li n tiny Hhincnts for tllC 
sax-watt in can descent — 

lamp. These dies, many 
of which are produced in 
T ryvnn y. Ja fl££ 
made hv lioring tiny holes 
jn rough-c u t d i a tti o ll d 5, 

In the making of fi 3a- 
metits, the tungsten is 
d r a w ti t li r o u g h r incty- 
► flvt dies, each with ;l smaller hole, until 
the last is a mere K-p ci:Jc. Enough li lament 
wire for 664,666 lamps is drawn from a 
bar of tungsten three-eighths of an inch 
sqttaie and twenty-four inches long, 
■ weighing one and one-third pounds. So 
i small arc the die holes that as many as 
* thirty attempts often arc made before a 
good die results. A conical hole is drilled 
halfway through each Hide of the diamond 
and where they meet, the die is formed. 
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Ei::tric Train.! Which Op, 
System Witbtrat AccLdtnri 



DISPATCHER FOR 
PREVENTS C 



OIL VAPORIZER FOR SHO' 

COSTS 

Low-cost 



When used with a toy electric-train ! 
out, a miniature automatic dispatcher pier- 
[ 3 i it s a hoy to run from two to five trains 
over liis system without collisions or oth- 
er interference, The dispatcher also turns 
on lights at predetermined times, throws 
switches, sidetracks slow trains to give the 
u> right of way to faster ones and makes it 
£ • /possible to lay ouL a whole schedule 
- ‘ movement for trains, switches and acces- 
sories repairing six minutes to complete. 
The operator decides the maneuvers lie 
wishes to accomplish, then cuts holes in a 
paper revolving drum, each hole repre- 
senting one maneuver. It the holes are 
mopcrly cut, the miniature railroad goes 
ft to operation when a switch is pressed. 
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now may he uti- 
lized a-i a practical 
substitute tor ga 
in industrial heat 
ittg by means of a 
vapor Uer whid 
atomizes the liquu 
fuel E o n highly 

combustible mix-'-’ - Reversible tips 
ture. A feature of off O T the leg* fit 
tc and positive rhhirs. tables an 
temperature control, making it adaptablcjjf other furniture a 
to virtually all heating operations frG£) 2 ?avai 1 ab!e for the 
kiln baking to high-speed-steel treatment^? rotcction n 



FURNITURE leg tips reverse 
TO PROTECT 



The Tin it id simple in design and com* true 
L i im, witll o li t iv o rk hi g p arts , A 1 0 rn i/.at i 0 
is attained by subjecting the fuel oil to the 
at of a pilot liaine. Complete comhus 
Eion prevents smoke, soot or odor, and 
blast noises are negligible owing to the low 
air pressure required for various heats 



CT he rainiest time is late 
early evening, weather reports 
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fEoors and 
One side of ill 
tip, which is at- 
tached to the end 
a cli leg, is 
m a r! c of nick e I- 
ilalcd steel, while 
he other is of 
,eat lier impregnated with wax, which pro- 
duces a raid! Lent wearing? surf ac 
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L«Jt. Ull Lc:k L -nqiih Uin il;:- Same 
Toels Kni|>lnyi".l Vu i hi- Eurp-lar in 
C (i n^us ci mg CcirVljii'^ricn biXk:-! 
Ilert; n.n Envhrrt 3 s Im-'liiyj 1-lole 
i n th.t Dw; <rf x pci At I he 

Tun-ihlihx >uf Si«b :i Loc.ifc^WjiKi Hi 
Ktnclu-i the Tiinihters, OpBttbi.;; tiic 
Safe Door Is -a Simple Tnafcr'ijslflw, 
a Medi-m Kiy-Sl.-fei-!.: V.,. huh . a 



] ? nr Cry Item i^TT" .Ti :: isVlrr- leimiiimtr.i 
Carrie- 1 |>y Ibe Itincram Lc-nksnith 
vA the 3-lrc^i c q Fi^ Yeara Afib 



By JACOB DESCHIN ' 

WHETHER it'be a ckll io re- 
* * cover property, save lives 
in h hum Eng building - nr prevent 
a suicide,. I h3 s_* expert locksmith ac- 
cepts it as part of Ids daily round. 

Picking locks is his trade, amt if 
now and then he picks up a little 
adventure an flic side, why that's 
all 1 1 1 tlltf good. 

The term 'Hock smith" invar 
suggests the itinerant maker of 
duplicate keys who patrols our 
streets in the company of the um- 
brella mender and the- scissors 
grinder. How surprised, tli ere fore, was 
the general public recently when an ex- 
pert locksmith, Charles M. Courtney, pres- 
ident of the American Association of Mas- 
ter Locksmiths, was summoned to Europe 
to advise the salvagers of the gold bullion 
in the bulk of the sunken liner "Egypt” on 
how to open the safes without resorting 
ttK'the torch. The locksmith was able to 
e l lie divers such exact instructions 
i hat the two remaining safes were opened 
as if the actual keys had been in hand. 



5 3<* - u). fi Jj 
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While in Europe, Courtney unlocked a 
safe in a cellar of a former palace of the 
HoheriiO llerns, in Kiel, Germany, which 
bad noL been opened since 19lS. What lay 
inside that safe the locksmith never knew, 
Anri herein lies the peculiar irony of the 
lock smith's trade. His job is to pick the 
lock, but what lies behind the eluded dnor 
remains to hint, If tbu owner so wishes it, 
as much a secret as ever. 

The locksmith is satisfied to let it go at 
that, blc never lets curiosity get the bet- 




¥ 




Togi. Charles M, Cvnrlnfly, E*])erE CucMmitfo, in >3 la WQrVjhnjt; 
Bclflw, Ornate Kty oi the I-agi Cenmy 



ter of him, far when it is considered how 
similar arc the immediate objectives of the 
locksmith and the burglar, although their 
interests part beyond the actual opening 
of the lock, it can be seen how easily a 
locksmith may give his client a wrong im- 
pression as to his motive. 



'Hi ere are, however, tin scrupulous lock- 
smiths who will, for instance, keep a copy 
of a key when asked to make a duplicate 
or repair a fork. Illustrating this Es l lie 
story of a locksmith with a shady sense of 
honor, who, upon being commissioned to 
make a duplicEiie key for a certain f Large 
office* made an additional one for himself, 
which he later used in entering the office 
on several occasions and rilling the desks. 

The modern lock traces its lineage di- 
rectly to the wooden lock and key oi the 
Egyptians of 4,001) years ago, who devised 
a principle of security wllidt is 
basically the saute as that of the 
best locks of today. Essentially 
this consisted of a long wooden 
key, at one end of which were 
placed n number of iron pegs, 
these pegs being so arranged as 
to come in contact with corre- 
sponding loose pins in the casing 
of tin- lock. Upon insertion of the 
key, the pins were lifted by the 
pegs, thus permitting the irec 
movement of the lock holt. Since then it 
has been a matter of improvements fn the 
methods of manufacture and In workman- 
ship, but the basic principle has always 
been about the same- Tu the last century 
Linus Yale. Jr., adapting rile pin-tumbler 
system of the Egyptians, gave the world n 
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LouVirt; ilha Soriclinits Arc- CuLI«<1 On to Open Hcirc IJowts Suich as Tl:in ; TC fills the flijur IILnpc pn Which 
the TumemEimn Weduht of ih.r Dow When the Combijiaocn la Released 



lock which could be opened with a flat,, 
convenient key, in place til the round, 
heavy one in use up to that time. 

The warded lock, comprising' a plate 
ivitb wanis, or protuberances, which cal is 
(ora key that ha?, been cut in such a way 
as fo clear the wards, came into being in 
the Middle Ages, In 1778, a man named 
Harr on combined the warded lock with 
the tumbler, this latter consisting of a 
notch in the bolt, into which a lever had 
to drop before the bolt could he drawn 
back by the key. This principle, improved 
upon by one inventor after anotfier, final- 
ly hro light ns to the combination, keyless 
Jock of today which is operated by r means 
of a dial. 

Locksmiths who have proved their abil- 
ity and received some publicity on this ac- 
count live always under the cloud of the 
danger of being shanghaied into the serv- 
ice of a gang of burglars. Constantly on 
their guard lest, by some ruse, they be 
made the innocent perpetrator si of a rob- 
bery, tEsey will never make u key from a 
wax impression or a drawing or a lock 
number, nor will they agree to pick a lock 
for a person unknown to them unless a 
recognized authority tike a policeman ls 
present. 



There is, however, the story of a sell- 
Styled “minister," dressed in appropriate 
garb, who one day asked a locksmith to 
open the front door of his church as he 
had left the key at home. As the lock- 
smith was picking the lock, he noticed 
that the minister suddenly took to his 
heels. Another minister had arrived on 
the scene — the real one this time — and the 
locksmith was left "holding the bag,” He 
soon convinced the minister of his inno- 
cence. 

Expert locksmiths are unanimously of 
the conviction that there never has exist- 
ed any such romantic personage as a 1J Jim- 
my Valentine," that lovable crook of the 
imagination who sandpapered his fingers 
to make the tumblers drop and save the 
girl. In the first place, they say, nobody 
can solve the combination on a safe, and 
in the second place, the tumblers do not 
drop. 

Some years ago a burglar picked the 
lock of the Street door of Art office build- 
ing, climbed to the tenth iloor, unobserved 
despite the presence of a watchman and 
scrubwomen, picked the locks of four 
doors leading into and between offices, 
worked Lhe combinations on three differ- 
ent safes, and, to make matters complete. 
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lie soon opened I In r- door and disposed 
of tile jiqw IjfplfRR explosives. 

The locksmith is Frequently called 
upon by the police to act with them in 
making a raid on a speakeasy or a gang 
of thieves. His job is to pink the lock 
Oil a hack Jour Or a loft door within a 
fraction of a minute, as the possibility 
is always in mi rent that they will be 



prematurely discovered, with the conse- 
quent flight of the thieves or immediate 
hiding Dr destruction of the sought- for 
evidence. 

The expert locksmith, unless forced to 
do so, nevet' breaks open a Lock or uses 
violence. Tins is unprofessional smacks 
of the cracksman's methods and causes 
damage. Tools arc all-important. The 
iCurttsULHUil 131 A) 



picked the locks of several desks* 
Eds exploit netting him a. totai of 
$300,01)0 in stocks, bonds and mon- 
ey. The public admiringly dubbed 
him a Jimmy Valentine in Lhe flesh, 
but the experts among the lock- 
smiths said lie was a locksmith who 
had somehow learned the combi- 
nations of the safes, 

Sometimes the locksmith risks 
his life in the pursuit of Ids trade, 
At Lafayette, Icid., some time ago, 
burglars had drilled a safe, in- 
set' Leri explosives, and lighted l Em 
fuse, but, contrary to reasonable 
expectations, no explosion result- 
ed. Puzzled, they abandoned the 
task and departed, leaving a note 
warning all not to try to open tile 
safe as there were dangerous ex- 
plosives inside. The next morning 
an expert locksmith was called. 
First he made l Etc explosive mate- 
rial inactive by admitting a chem- 
ical Liquid through the hole marie 
in tlie safe by the drill. Then, us- 
ing a drill to line up Llie tumblers, 



Above. UatrtK 3>ul ic*tu InatTumrnti to Pick LOrk Inside 
a SftEfii Lite Sbowir-Jfc M of Yll* L«k us 

Key is, [[Ls.fnc-:l 
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Progress of Fire Fighting Since Revolution 




Above, FMtiLAijfCphU l'irc tliir: n 
CaEanial CDsuimr n:l, it Rt^hE, 
Early Pi«c of Equipment Iwforc 
Independence ilalJ ; IJrl.-w, Wi- 
ser tram Modem Afipnfaiu. PSay . 
sr it on I he Ei lutdinfi 



Contrasting colonial fire- righting; meth- 
ods wi til the modern way. Hie P hilade lphia 
lire depart men t recently "saved” fiTH” 
pendcnce II nil in a. demonstration of the 
progress that has been made since revolu- 
tionary days. Garbed as old-time volun- 
teers, a company of firemen equipped '.villi 
hand pumpers and other u iieir-ul apparatus 
responded to act alarm sounded by town 
criers whh rutiles. Alter they had shown 
bow a blaze would have been extinguish yd 
at the birth of the republic, six pieces or 
modern equipment responded (o nil alarm 
and demonstrated bow a I daze today 
would he handled, Independence Hail has 
long* hern under tbe special cate of the lire 
department, and yearly drills arc held so 
HO time would be lost if line ever threat- 
ened the structure. 



"SHARE^EXFENSE" MOTOR TRIPS 
OFTEN FRAUDULENT 

Recent police investigations in several 

c i Lies have disclosed that tlie "share- 



fur defrauding passengers who attempt to 
save money by sharing expenses of an 
auto journey to their destination. The 
methods used by irresponsible drivers arc 
different from those of a reputable travel- 
booking agency and usually are easy to 
detect. The ’Viklcatter" ordinarily buys 
an oEd model of an expensive make of car 
fur a small sum, sets up his Own travel 



expense" method of making automobile 
trips — once the device of thrifty motorists 
and travelers alike — has been developed by 
unscrupulous persons into a clever scheme 



agency and solicits business. The nnlvary 
customer pays this agency a smalt sum for 
the hooking and receives a receipt, but is 
required to surrender the receipt to the 
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driver and pay the balance of the sum 
agreed upon when it comes time to start, 
f ills procedure should serve as a warning 
to the passenger because it leaves him at 
(lie mercy of the driver. There is further 
evidence of dishonesty if the driver warns 
h is passengers to inform any Enquiring of- 
ficials that they are merely friends and not 
passengers and are only sharing the ex- 
pense of the journey. Often persons ex- 
pecting to make a leisurely trip in an 
expensive car find themselves crowded in- 
to an ancient vehicle with six or seven 
others. Sometimes they pile out at a stop 
and return to find, car, driver and their 
money gone. The use of an old car and n 
long trip without rest or sleep combine to 
cause accidents and here again the passen- 
gers are out of Luck. They find the driver 
lias no insurance and nothing on which to 
levy, even if (hey could prove they had 
paid for transportation. Another trick of 
the unscrupulous. driver is to see that the 
c-ar breaks down sn □ n after starting and, 
on one pretext or another, to delay re- 
* pairs until his fares seek other means of 
->ft making t lie trjjj. They have no receipt for 
jj^_money paid and bn refuses to refund. 
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ELASTIC DRESSING FOl 

REQUIRES NO FASTENING' 

T Offering no interference with the move- 
tnents of an injured member, an elastic 
dressing for wounds is being produced 
_ ^ViTiich requires no tying or pinning si sice 
adheres to itself although it will not, 
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Instrument-board locking emu part merits 
featured by many of the Latest cars, now 
are available to all motorists as an easily 
attached accessory. Adjustable to fit any 
make of car, this safe-deposit drawer fits 
under the clash and lias rubber pacts to 
prevent squeaks and rattles. When the 
sliding drawer is locked, it is completely 
inclosed and the attaching fixtures are in- 
accessible, thus making it theft -proof. 
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OLD-STORAGE PHOTO PLATES 
MAKE BETTER PICTURES 

Like eggs and sausages, photo graph lo 
are being !k u pt in refrigerators to 
preserve their quality and uniformity, 
have shown that this treatment ap- 
particularly to plates intended for 
astronomical purposes, and several large 
observatories already have adopted the 
practice of keeping all un exposed platen 
on ice. The lower the temperature, the 
wly do changes in the emulsion 
t c, and Lhe result is that those kept 
more uniform in performance 
.trs exposed to n variety of tern- 
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Splitting Atoms with Artificial Radium Rays 





APPARATUS FOR 
SPUT’iNQ Of 
ATOMS 



ELECT RON £M FUSION 
CAUSER Al5 TO 

become luminous 



£TP£CT5 OF ARTfRIClAU RADIUM PAYS - 
UREA K I rt& "TH'RO'J'SH BL3 5TE&5. 
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Apparatus in Ceciltr I* Uictl by Scientists to Split 

H-eIiud^ot Hydjpftn EJcttlOlli fll Lfc\J VoJlage ajtflittfct Materia] ta 
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ATOMS SPLIT IN VACUUM 
with BOTTLED ENERGY 

Two Gtrnian sc if-n 1 Lsla , D r. ^ui^C-aud 
Dr. Brack, have au ccee deBiti splitting 
atallH by employing artificial radium rays. 
Tilt procedure includes shooting helium 
or hydrogen electron streams of great ve- 
locity at comparatively low voltages 
against the material to lie disintegrated. 
By this method they have disintegrated 
tEic elements lithium., beryllium, h nr ium, 
sodium and aluminum, which have sight 
atoms, and also lead, which is of high 
atomic weight. The energy of radium it- 
self could not he used because enough of 
the clement is not available, but its vari- 
ous rays, alpha, beta and gamma, were 
created artificially by sending an electric 
current of very small amperage through a 
vacuum tube containing helium or hydro- 
gen gas, the electronic velocity being con- 
siderably increased by using voltages from 
5flft,000 to 2,400,000. The same men previ- 
ously attempted to collect atmospheric 
electricity of 8,000,000 to 10,000,000 volts 
with an installation extending between 
two peaks in [he Alps, and al present an- 
other apparatus is being built which they 
hope will put al their disposal from 7,000,- 
000 to 10,000,000 volts, ^ ^ 



EXPANDING FEEDER FOR CHICKS 
GROWS TO FIT THE FLOCK 

Telescoping feeders, which expand to 
twice the unit length to fit any-ske dock 
of chickens or contract to suit any space 
in the poultry house, are tlpw being of- 
fered. The legs arc adjustable so the feed- 
er adapts itFelf to an uneven fioor. There pi 
is a iso a telescoping feeder for baby chirks ^ci 
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Mm&f Ojasb lirtth ftiMi Tided Front Cefn#r. Which. De- 
fied! jllr ind Keep'. Diur And Dire Out cl Bus 

f, FlSH GILLS" FOR MOTOR COACH 
KEEP OUT ROAD DUST 

Dust is stopped from blowing into 
motor coach, or is sucked out if it 
enter, by a method of construction sug- 
gested by the gills of the naturally stream 
lined fish.. The gill effect is obtained by a 
round ed front corner on ottc side of 
burly which causes deflection of the ai 
currents around the bus entrance al the 
front of the vehicle. Even when the slid 
ittg door t? open, the dust is sucked out of, 
rather than drawn into, the coach. 






SAFETY BELT FOR SWIMMERS 

FILLS ITSELF WITH GAS £0 j^Q 

.. o . . Swimmers in Germany are wearing life 

which has legs to raise the feeder from the £--.hehs which can be tilled with gas in ait ill- 

floor level to eight inches above it. 
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stunt in nit emergency, hut which are not 
-in the way when un needed. The belt con- 
sists of a closed tubular piece of cotton 
material which ia fairly gas-tight when 
wet , Under ordinary conditions it ham- 
pers the swimmer no more than an ordi- 
nary belt would. If he gets into difficulties, 
he presses a lever which breaks a glass 
capsule filled with a carbonate compound 
which effervesces when wet, evolving car- 
bon dioxide. This gas fills the belt and 
transforms it into an effective float to keep 
the wearer's head above water until help 
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VyOOD^RAFT is simply the: ability to 
* * read some of the gutdeposts of na- 
ture so that you can secure t lie maximum 
of comfort while rEns-e to nature. 

Here are some of the most interesting 
tricks. 

You are tu the woods without a com- 
pas? a of I the silo is obscured by the clouds. 
You think you tan walk toward camp I) Lit 
you must have something in Lell you 
which way north is in order to do if. Can 
vole determine the points of the compass 
Eiy looking at lEie moss on trees? Yes, you 
can. 

First, remember that moss favors the 
side of a free that retains moisture the 
longest. 

So in finding your direction ignore lean- 
ing trees ami iFie rough buttressed bases 
oi Ing trees, because they usually grow 
m oss all around Lheir bases. Don’t inspect 



Cun Vou Rr-sd Tiif-se 
Traits? Out EjtcI 
Spends Mast o: Its 
Time els the -Ground, 
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Krlifvr. 0 n e -Of th.r Rub 
WtS Wit Ltl -a Hurry 



trees which get no direct sunlight. In- 
stead, pick trees which are isolated enough 
to get direct sunlight for a good portion 
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lain the most moisture on their non li and 
norl beast ?fde-? and on i hose mos? will 
grow. 

L St n rl i n g n M re En 1 h c: mi n o r w ut wOO ds 
is an important -item run] tv try novice 
should I turn the trick. First, don't lie in a 
hurry. Sometimes ] have had to spend ten 
minute's 1 rj.uk II 1.1; for a I; i-.i li.il- spot for the 
lire. What is a suitable spot? A big log 
or tree lint has fallen but is not flat on 
tin: ground. Under such log? you'll hlld 
dry ground, Another ideal loctition is un- 
der shelving rocks or similar natural shel- 
ter. Sometimes 3 have 
had to take an ax and 
tear apart an ok! putiky 
st u m p , f t w 011 hi h e d ry i n 
1 lie heart and here the 
blaze cmiltl be started, 

T 1 1 c n ex E t] 11 e s t i o n is 
fuel . That will vary i 11 
different places. Birch 
bark st ami h first. Gather all yon can and 
shred it. In the pine country you can get 



ffivc him the information be wants, name- 
ly, that trees with sufficient exposure rC- 



nf tin? day, because they 
h a vc a c li a ft C r to 1 u S e 
moist u r c% t hose w It i c ll 
stand at the edge oTts big 
tract of timber or in an 
op e n i 11 g, hen is use the? 0 
evaporate much of their 
m oi :■ ; n rc ■ h m 0 0 Li 1 -ha r k e r l 
rat b 1 ■ r [ li an rough-harked 
trees, hecause 011 these 
there is usually a fairly 
even deposit of moisture 
all around, and this mois- 
ture will evaporate h-ast 
from the north anil north- 
easi sides. 

What’s the result? 
Walking along checking 
the trees, Lhe traveler try- 
ing to read lhe noss- 
compass signs may look 
at 1(10 T more trees and 
not take the evidence of 
rnorc than ten or lift ecu. 
This small number can 
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another woodcraft trick. If you 
have a shotgun and a few shells 
you can start a lire rguitc: easily. 

First, gel every thin g ready tor 
yotir blaze, Build up your fuel in 
wigwam shape, using; lit in, dry 
sticky When you're ready, open 
a shotgun slit'll and pour nut alt 
except a few grains of the powder 
on the tinder. Tear a small piece 
Of cotton doth from your cloth- 
ing and stuff it loosely into the 
nearly empty shell. Point the gun 
straight into the air and lire. The 
cloth wadding will come down 
near you, and it will be glowing 
SO' that, by blowing oil it, you can 
humor iL into a blaze. Drop it on 
your pile, and the fire is started. 



small pieces of “fat" pine and shave them 
down into thin slivers. Sometimes f have 
had to find an old leaning cedar and col- 
lect some of the dry hark from the under- 
side. 

Lacking any of these, take any softwood 
tree that has started to topple over and 
work on the under, dry side for bark anti 
dry wood, using your belt knife. Some- 
times I have had to work on the inside of 
a partly hollow anti decaying tree to get 
enougEi dry stuff to start a blaze. Take it 
easy and have every til ing iu y Our favor 



AIkjite, FoSLoa-inj; BlPevd Trail; Below. HiiM' infi ISON-i 

tTcuij. lxi Intltat* M-oow Scraping Horn* 



before a match is struck. 

Incidentally, here i^ a tip nn lighting 
matches when you have no dry spot to 
strike them. Put the head of the match 
between your teeth and then jerk It for- 
ward, quickly. 1 1 "Jl ignite. 

Starting a fire without a match t In the 
north country the novice: lias no business 
leaving camp without his waterproof 
match E>ox, small ax or knife and his com- 
pass. But often a hunter is caught without 
any of them, H-c is wet and cold. A fire is 
almost a necessity. But how can it be 
started without matches. This brings tip 



Although flic city man may think of 
the north woods area as a trackless forest 
primeval without a single marker to tit 1 Ip 
the novice woodsman, there are several 
kinds of “street signs" to be read if he 
knows how and where to look for them. 
This brings us to the subject of tree 
blazes, 

A blaze is a durable and quite conspicu- 
ous cut on the hark oi a tree. The first 
thing to remember about a tree blaze is 
that an experienced camper usually cut” 
one blaze ou a trail that leads Eiim away 
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from liig permanent camp. Easy to re- 
member this; A LEaise — a -way. On the 
other hand, two blaaes means to camp: 
Two blazes — to camp. This doesn't hold 
true of trails biased by trappers, but with 
the average sportsman, camper or woods 
traveler it does prevail. The novice should 
blaze his trails in the qthMwo manner, 

Although learning woodcraft tricks is 
great sport in the woods during the sum- 
mer, winter really brings the sport to its 
ctilnien. The reason is quite obvious: 
Snow in the woods is like a book on which 
all the animals ami birds of the 
forest write their names arid the 
record of their behavior, As illus- 
trations of what winter woodcraft 
in the woods means and by way 
of showing how much fun it cart 
he, consider the following prob- 
lem s : 

There arc tracks of 
birds in the snow, Can 
you tell if it is a ground 



Above. Uiinp Gun to Sta*l & Fir#! Lift. Butl M&ase 
with Spread!!!* Horns Ltf( Trait Because He Could 
Not J 3 hss b«wd*ei th* Two Tr«a 

bird or one accustomed, to spending its 
life in the trees ? 

A rabbtt track is identified. Ts be in a 
hurry or ju5t loafing along? 

What is the very small track 
that leads to and from an old 
hird + s nest r 

It is not so very difficult to tell 
the difference between a ground 
and tree bird after the two have 
made a record lor you in tile StlOW. The 
former walks with the two feet not plant- 
ed opposite each other. The bird unac- 
customed to spending much time on the 
ground naturally hops. 

Any novice can identify a rabbit trail in 
the snow, hut ht.nv can he learn what the 
animal is doing? A rabbit taking it easy 
will just hop along leaving four foot marks 
just a few inches apart. When these foot- 
prints arc several feet apart Mr. Rabbit is 
in a hurry, 

{ CL/iitLiiimi to tsiwc HD A) 
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Above-. 0[>cratLn B S^und CennpenflfllOr to Correct Sinn- 
er's- Voice | I.nd.ri.i-mnt Tli.Lt ien.jwovti Vnkfls 

Persons spcnk ng t>% er (In- rail in may 
now have their voices beam hied without 
losing any pleasing natural characteristic?, 
by mean* of a special instrument known 
as a “compensator.” Radio amplifier tubes 
are used in the apparatus, hooked up to 
feed in to and he fed by special resonant 
and “rejector' 1 circuits. The compensator 
is similar in appearance Lo a radio-receiv- 
ing set without the cabinet and speaker, 
and by moving tbe din Is one can reinforce 
or diminish the output in the lower or 
higher frequencies of the speaker's, voice. 
Thus those having weak, harsh or mucous 
voices may have them retouched so that 
the maximum effectiveness for the ear is 
realised. Not only can a voice be made 
Esiorc attractive to listeners, but sometimes 
a convincing quality can he added by us- 
ing (liters to eliminate unwanted frequen- 
cies and compensators for building up the 
others. Each voice contains high and low 
frequencies, hut some arc more promi- 
nent than others, thus lending individual- 
ity to each voice. The compensator ini 
proves singing voices likewise and can 
make orchestral numbers more effective 
by providing greater richness nf tone than 
could be heard iri the same room with the 
•orclieslra, Heretofore it has been the aim 
of radio tran.H mission to give as lifelike a 



reproduction of the voice and music as 
possible, bur now if has been found that 
(he radio, and other electrically transmit- 
ted sound devices, are much kinder to 
some high-voiced individuals than to oth- 
c r dee [}-vo ice d per SO [is, W if h t h e com p cn- 
sator, it is possible for the radio speaker 
to have n “prescription” or dial-setting la- 
l.i le made out for hi 9 individual voice, so 
that it can be set at once to bring- out the 
bt-sf qualities. It is also claimed that a 
speaker’s voice could be made to sound in 
New England a* though he had a Yankee 
twang, in the soul In as if be had a south- 
ern drawl, and in the west as though he 
spoke with [ lie crisp accent common there. 



RUBBER GRIPS WINDOW PANES 
EN PLACE OF PUTTY 
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Replacing putty, strips of rubber are be- 
ing used to fasten panes of glass ill win- 
dows. A steed roil Imbedded in the strips 
gives rigidity. Small metal triangles hold 
the strips in place. Installation is said to 
be simple, and the strips may he used a 
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Fire, water and, rust -proof, a 
Q o new lit] u. id coating has been iumltl 
adapted to use on automobile ex- 
_J^rh«usL manifolds, pipes and rmu'- v A 
Hers, providing a protect ion here-'* J 
hciicvcd impossible, The^l 
I nniul. applied with brush or spray ^ 
v gun, dries into a hard Coating thaij- 
' resists heat up to 3,30l) degrees 1 
without chipping or flaking, AfteSi 
being brought to white beat, it ' 
cj returns to its original eoEor, TJsu J 
ally, the: exhaust system is left un- 
£ pafnted, but if painted, a week's 
V s * operation oi the car burns off 
tbe finhji, leading manifold, ex 
hattst pipes and muffler to 
The new costing prevents this. 

The liguitl also sVjisciul on stovi. ^ 1 O 
furnaces, radiatOFSTlMul other sur 
faces subject to higlTTeeat, attt 

aCliOtl of water and acid, "Wrt-Ll-,_ , Fisherman Mgluh ft u. Cart at WhEeL-LikE TniRei 

~t -if Je rjjL-Wn.i,. i _ niAataiB >U - trial — — 1 L _ 1 / , 

board, or wood treated with tbe 

Jitjuid, withstood, in tests, the heat of a FLY-CASTING AT LAND TARGETS 



Unusual. Skill 
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blowtorch until the substances underneath 
the paint dissolved or disintegrated. 
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FIRE TRUCK HAS SNOWFL 
TO CLEAR AWAY DRIFTS 

Having chain and endless-tread wheels 
and a snowplow, a Vjcxirjiijire truck cuts 
its way through drifta^tS fires. It also 
clears a path through' the snow for other 
trucks. The tmcl;, with attached plow, 
was built espeifiatlv for use in storms. 



Whes Snow Is Deep, Thia 

Enuln-p PI-TJV* T lx Wav ! cl 
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TESTS FISHING SKILL 

d- Ry fly-easting at targets on dry land, 
perhaps mites from water, Gorman sports- 
men practice or tost fht.ni srkiLJ lb luLiuia- 
mealts. These targets take various forms, 
but all lest the long casting ability as well 
as the accuracy of the angler. One target 
is circular unrl mounted on a post. Tn the 
center is a solid disk at which the fly is 
aimed- Then there arc rings around this 
disk with space between, providing a test 
of varying degrees of accu- 
racy. Another target is a 
piece of cloth on which the 

Li ll's-cyc and surround trig 
rings arc painted. The cloth 
is stretched oti the ground. 
Small lead disks of the ap- 
proximate weight of the or- 
dinary easting bait, are used 
instead of flies. Casts of I GS 
to 170 feet have been re- 
corded in many of the tour- 
naments. 
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Cotton and Silk Ends Long Search 
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it has taken a hand of scientists near 
Manchester, England, fourteen years' of 
researches and ail expenditure of about 
?35f],EXlO to J i u cl a solution of the problem 
how to make artificial .-.ilk aim! cotton fab- 
rics, which will not crease after wear, or 
rot after washing and cleaning ihe lai- 
ter defect being that of rayon, Dr. R. S, 
Widows was in charge ni the work. Cot- 
ton lint, from which cotton yam is spun, 
is made of t Ei unhands upon thousands of 
hairs, about one inch long, and a few 
ten-thousandths of an inch in diameter. 
Look at rite dyed hairs under a micro- 
scope,, and you wilL sec that tile Color pen- 
etrates the whole of (lie hair, showing that 
it: is not solid throughout, hut simply 
spongy, 

"What does, tills mean?' 1 said Doctor 
Willows. "U means that the fabric as a 
irclc is not springy nnd elastic, and that 
if you crease the material, the folds will 
not 'come out/ To get rid of the tendency 
to crease, one Eian to moke each individual 
cotton JiEwr, or hair, elastic. This is the 
profile m in a nutshell. When we began 
nr researches, the only way to overcome 
the tendency to crease was to add twist to 
the yarn, but that addition increased the 
co-d. and the resultant fabric, a kind of 
crepe, was still very far belli rid wool in 
tion -creasi ng \> ro pert i c s , 

"'Time after time,” said Doctor Willows, 



"we failed, but Lhere Is no problem in sci- 
ence and industry, which cannot be solved, 
given enough time, money and patience. 
Rubber is a substance which could be 
’pumped/ into the spongy silk and cotton 
hairs to make litem clastic, but that is not 
a practical solution, We turned tu the new 
school of cli enlists who have devised resins 
out of coal tar, Bakclitc is one of them. 
Again we met failure, for Wc could not 
fmd I lie right sort of resin. At last, how- 
ever, we succeeded and our process for 
making the 'total anti -crease solution.' as 
it is called, is to press the resin solution 
into the fabric and then convert it into an 
elastic resin by healing to a high tempera- 
lure, Tli is synthd ie.rnodriis.at ion product 
goes into the spongy *cotton and silk hairs 
and filaments, just like a dye into cloth, 
and makes the fabric, either cotton or ar- 
tificial silk, or rayon, like wool in not 
creasing. It also adds to the weight of the 
material, and, as it ls cE) eager than cotton, 
and the method of applying it is not ex- 
pensive, it can be used for a variety of 
fabrics, including cotton, artificial silk, 
shoddy and linen, 

"It is well known that when certain 
goods, made from artificial silk, are 
washed, they often prove to be rotten. This 
process prevents that danger, and is a final 
one, applied after the goods are bleached, 
dyed or printed, " 





qiu/3 



r*ui 



J 



LVUVUUU J 

'Jit-jir' 



ffb ! *2- ft OMfc 



POPULAR 



Co. 

MECHANICS 



extremes in nature applied 



TO NEEDS OF MANKIND 
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Extremes in nature, includin 
things to which the superlative can be ap- 
plied, not only stir the imagination hut \ 
kn owledge concerning them often aids iuw 
selecting the best mate rial s to serve man-^ 
kind in specific ways. Du B, S. Hppkins,^ 
of the University of Illinois ha s-t?d m piled 
a list of some of These extremes, including 
tEie heaviest substance known, which is 
osmium, with a density varying from 21.3 
to twenty-four. The lightest substance is 



hydrogen gas, unless wc con sitter highly y - 
evac uated X-ray tubes containing streams v 
of electrons, which arc fragments of dis-^ & 
rupted hydrogen atoms. The hardest ma- ’ Z< 
tcrial is the diamond, and the most ductile*, 
and malleable metal is gold, The highest^ Uj 
temperatures sustained and measured 
'with reasonable accuracy arc in the neigh- 
borhood of 3,5-LXt or 3,£Q0 degrees Centi- 
l<t V grade, and the most extreme cold ever re- 
i corded is the melting point of solid helium, 
|272.3 degrees Centigrade below zero which 
is within seven-tenths of a degree of ab- 
solute zero, the theoretical poitiL where all 
heat vanishes. The most costly substance 
p^lrmwn to commerce is radium which sells. 

'(ai a price corresponding to more than 
$2,000,000 per troy ounce, * ^ 
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metal spray gun for autos 

SPEEDS UP REPAIRS 



eyeglasses ARE KEPT TIGHT 
BY PLASTIC RIVET 



Replacing the screw for mounting rim- 
less eyeglasses, a plastic rivet that seals 
the lens and strap into a unit has been 
introduced. The rivet is packed tight into 
the lens hole after being softened at a 

t c m pcr&t u re u f 




200 degrees. Then 
it hardens into a 
permanent mount- 
ing that eliminates 
much danger of 
lens breakage. 
Under old meth- 
ods, the screw fits 
so poorly into the 
drilled lens that i 
either is too tigbtjk 
and cracks the len 
wabbles. A tnachsn 




Speeding up repairs to auto body antfc:.- ... 
fenders, a spray gun fur applying metal 
has been devised. The gun, which sells at’V - 
a low price, is practical for spraying sol- 
der filler on dents or wherever filler is 
rut] Hired, A* much as two pounds of met- 
al per minute can he applied. The gun 
operates from an acetylene tank and com- 
pressed-air line and is port ah le. It is said 
to save forty per cent in time and labor, 
sixty per cent in acetylene and ten per 
cent in solder, while it eliminates heat 
warpage, acid corrosion, removal of up- 
holstery and trim and the Else of expen- 
sive body solders. The solder is applied 
cook that is, the heat never exceeds 225 
degrees Fall re n lie it, which is not hot 
enough to damage metal joints or to warp 
thin panels. 

ft ft C v- 

"CELLULOID” FROM WOOD PULP 



f Highly resistant to water, a new mate- 
rial made from wood pulp is similar to 
[celluloid, though much stranger in tests, 
or so loose the lens wabbles. A tnachiniVThe product is to be used in the mantt- 
for installing the rivet does the job in Ics^k^ fact u re of toys, buoys for fish nets and life ^ 
tinuMhau If a sofew i$ U3ed, . [} . Jbclts and other things, % “U J f J 
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By FORREST HILL 



T3jXT lt J!^£wW'i , the trainer, 3i a ?■ 
>L *|tftown more champions, 3 
guess, than any man alive — cham- 
pion h oi all kinds, fighters, wres- 
tlers* runners, weight lifters, scul- 
lers, swimmers* jumpers* tennis 
players, golfers,, jockeys and Oth- 
ers. 

In his lifetime he has trained 
matiy outstanding athletes; most 
of the good ones he has seen in 
action, and in his youth as a wres- 
tler he went Co the mat with some 
of the world’s best. Bill Brawn, 
if anyone does, knows what it 
takes to become a champion. 

f, Hey, Bill,” 3 asked him recent- 
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ly, “what about Gene Turtney? 

He says in the story of his life that he just 
made up his mind he was, going to he the 
heavyweight champion and then — well, he 
made good all right, How about it;' Can 
anybody make himself a champion ?” 



r, Well," said Bill* ( TM tell you . . ” But 
his answer faok the best part of a week to 
deliver. Home of it I got while hiking be- 
side him over the roads in the hills where 
long ago he established his training farm* 







a Cham pi 



al Garrison, in the South Highlands ut 
tin; Hudson, opposite West Point Military 
Academy, An occasional young athlete is 
trained nowadays by Bill Brown, but most 
of those he trains are lawyers, statesmen, 
army officers, clergymen, merchants, jour- 
nalists, actors and manufacturers. In train- 
ing these men, mid their sons, Rill Rrmvn 
rises the same technique as if hi* charges 
were trying to become champions. lie 
never , ill ere fore, permits any oF them to 
do too much. 

“Many a champion lias been pulled off 
his perch,” Bill Cold me one morning on a 
hike, “because he left his tight out on the 
roadr Road work should be regarded as of 
first importance in the conditioning of 
any snan. We are all pf us only ns good ns 
our legs. Yet road work can he overdone. 
With a sound heart, almost any mm ought 
£o he capable of sik or eight miles of road 
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work. I don’t mean running. For 
ordinary men trying to improve 
their condition, T mean walking 
uphill anti down. For athletes, I 
mean walking with Intervals of 
sprinting. In any kind of an ath- 
3ct ic Contest you need spurts of 

energy. So> when an athlete 
trains, he ought to vary his road 
work, walk fast, then run, slow 
down for a. breather and then run 



again, 

“You remember that legendary 
hero who began by lifting and 
carrying a calf? As It grew, his 
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strength increased, and when the calf 
had become a full-grown bull the 
man's. Strength was equal to the job. 
How ttiany people, when they see 
Babe Rut]] swat a ball over the fence* 
see as well the years of practice that 
gave him the timing sense that makes him 
the home-run king? How many, when 
they think of all the money Gene Tnnney 
earned in the ring, think also of the hours 
of drudgery lie had to devote to the task 
of making himself good enough to whip 
Jack Dempsey? 

"You know why you get that road work 
every mo ruing?" Kill asked. "For the same 
reason Tunney got it, and Dempsey and 
Jeffries and Corbett, Every time you go 
out on the road you increase your endur- 
ance. Each day we send you a little far- 
ther and you find yourself doing a longer 
hike more easily chart you did a short one 
at the beginning of your training. The 
man who is conditioned with road work 
has a good foundation,. His leg 1 : are right. 

You've heard of glass 
jaws? It's nonsense. 
Generally it’s a fight- 
er's knees and not his 
jaw that crumple un- 
der a blow. When your 
legs refuse to work, 
you're out; 50 is a 
champ, even when his 
name is Dempsey." 

At breakfast 
one morning, 
Bill comment- 
e d on the 
Olympic con- 
tests then be- 
ing held at 
Eos Angeles. 
"All those winners 
must have power to en- 
dure," he said, "Muscles, 
bones, nerves, heart, 
lungs — these are the 
things sports writers talk 
ab out and measure when 
they estimate the chances 




Atwivt, WJMiatu Graher, e.i University of goudirm California, Soulng World's R«a-d Eor Pol* |. fialow, 

William Cair t: American, Relay Team. Rcrcivjng Hawn ire QlympJc-'G.Jsiut Event 
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of human Contestants or race horses. 
But none o£ these is as important as 
quickness of reaction, that is speed — 
and the power to endure. And endur- 
ance is the stuff of which champions 
are made. It means more than muscle 
power. It means mental power — guts — 
Sameness, 

'"The gamest. man I have ever known 
is my best friend, George Bo timer, 
Without a doubt Bothner is the gam- 

csl man who ever worked on a wrestling 
mat „ Votl know he was for a long tune 
lightweight champion of 
the world r but be would 
wrestle anyone. When 
he weighed around 130 
pounds, he thought noth- 
ing of taking on men 
whn weighed 22 $ or 250 
pounds. He didn't know 
the meaning of the word 
quit. In 1906 , Bothner 



leg. The pain was no doubt excruciating. 
Ll 'Nlx ! 1 said George. 

" '(Juit or I'll break vour leg," threatened 
Link, 

“'Go ahead and break it!’ Bothner was 
a champion all right. Shad Link bore down 
w-ith all his might and the hones of Both- 
ner's leg snapped. When he was uncon- 
scious, Link rolled him over on his back. 
But bones knit, and for many years there- 
after Bothner continued to be the world's 
„ hglit weight wrestling champion. His heart 
was right. On the Other hand, there was 
bad himself matched out of his class with George Hackenschtnidt a the big Russian 



Ati{iv*i. Thomas 
Hampiiui. <|[ G*eat 
Britain, Winning 
iLlO-Mctcr Ra:t at 
L-ifB An^C* OSym- 
ptefl ; LeFt, Amtr- 
i e* n Kintmin 
t-T a: ii z\:tp, Jumps 
For Olympic Cor.- 
tHU 



a fellow nearly twice his size named Shad 
Li nk. They wrestled at Atlantic City. 
The big fellow finally got a toe holt! on 
Bothner, 

u ‘Roll over/ commanded Link. He was 
exerting a terrific leverage on Bothner ? S 



wrestler, 

"When Hack first came to- this country 
I trained him. Before that I had trained 
Tom Jenkins who was the heavyweight 
wrestling champion. When they met at 

(Cotitirued to past H3i5A) 
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L*diiEr at a Hnjlglit <rf AbiiHl 



FIREMEN PRACTICE ON LADDER 
EIGHTY-FIVE FEET TALL 

J List to keep in practice, fireman of one 
Eftfge — Airterr^ti city go to school, han- 
dling equipment used only in Lug 1 fires and 
climbing tall ladders. One cighty-five-foot 
ladder carries hose and fireman high above 
the city streets to demonstrate what might 
he expected if a skyscraper caught fire. 



in use burning 4,500 tons of coal per year 
and employing- 300 men. But on the other 
hand, the crops command higher prices. 
To keep t ] nr- rich soil tree from pests, Ster- 
i lizing is necessary. Portable boilers pro- 
duce steam which Is forced through the 
soil, destroying insects, There are chemi- 
cals 1 Ei at can be mixed with the soil to kill 
pests, but that do not injure plants. Many 
small growers specialize growing toma- 
toes in the early part of the year and 
chrysfLiill i.'iruiiiii for the winter market. 
All cnnditnons of cultivation can be con- 
trolled by the glass-house 
farmer, temperature, 
moisture and fertilization 
being maintained at any 
desired level. England's 
investment in tit is method 
of farming is said to be 
close to S40,tXX},000, while 
the wages paid exceed 
$4,(100,000, 



FLASHLIGHT AIDS 
WORE WITH 
SCREWDRIVER 

By building a flashlight 
into the handle of a 
screwdriver, a tool has 
heen produced which en- 
ables the mechanic to use 
both hands effectively when working in 
dark corners, The liglit is controlled by a 
button in the end of the handle and* when 
turned on, directly illuminates the screw 
head. The handle is of vulcanized rubber, 
and hence the tool is 
to electrical 



CROPS PRODUCED UNDER 
fa | l ;C) ON THOUSANDS OF ACRES 

v ** Farming under glass is increasing 

rapidly in England that more than 3.00 m 
acres of land are said to be producing 
crops by artificial methods. The biggest 
crops are cauliflower, marrows, lettuce, 
potatoes, asparagus, carrots, beans, tur- 
nips, strawberries, tomatoes, 
and grapes. Farming under glass is cx- 

hji-n •' iv rs . n f fi rni i r 'll 1 A.- * i-.Ll,, «■ -■ 



Str*w^fivBr witK FlaiJiJi 
Workf Buu«i in, 



Handle to Illuming 
llr CflSfllroLf Lifcbt m 
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Treasure of Sunken Liner Sought by Divers 




."A'4 Xi WA 

By Usaisp a Special U-fing Oiisurv itsa-n Chan'ihcr 
Accc=wmmla!iPu K-mlr Pirm)CiO L Attempt* Are Be- 
Injf M Hdr ip Recovef (*,004. MO fa Grid and 
Silve; Bullion ham iI.l Treasure Ship ''Merida,” 
Which l:*r Thirteen Yems Hit Kcs-ted Lr. 'SOfl b«i ■ 
«F V/fl?€T Si«ty 'Miles oiF I lie Virginia. Capes; 
AticiSfr, .ii Le-h, H ili.-i-'p-Sr?. lilver fcnifrLiia ihe 
ObT-ervaliun Chamber, Anil ai Rig hi, Cfl.pt. Hairy 
lu_ Hpivdoin. E ii vcnIot oT the ChamluT. Ab&ard 
il-C Ship "Salypt." KoNini; a Vi«e -■ 

Peok RaiIcilc Cc<veic,| wiih Hnr isAdes And Oilier 
1)--5i-Si-n Growl hi Which Waa Krci;?i:i by Gr-*r> 
ptlA fmn: the “Merida"; Bffaw, K : ijht. I.iiiiisie 
Chamber Bc-in* Lowred [rum. Mir Ship 
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faces greatly reJudcil legibility, and color 
also was found to' tie important, When il- 
luminated only hy the tail light, blue on an 
orange background was found about thir- 
ty per cent better than the same colors 
reversed. > 



HOLE IN BOTTOM OF THE OCEAN 
Jk NEARLY SEVEN MILES DEEP 

;j— Recent listing of the deepest "deeps" in 
f*r the Atlantic and Pacific oceans shows the 
jJ^rr cutest known -depth is in the latter- — Lite 
Mindanao deep* 35,400 feet, near the Fhif- 
■^ippinc islands, Other soundings of more 
than 30,000 feet have been made in several 
places itt the western part of the north 
Pacific, and in the south Pacific, the deep- 
est known point is Aldrich deep, 30,930 
feet, north of New Zealand- The Atlantic 
cannot boast such depths, Tire deepest 
sounding known in the north Atlantic is 
'Naves deep, about 27,972 feet, in West In- 
dian waters. In the south Atlantic a 
sounding of 26,575 feet was recorded east 
of the southern tip of Fouth America. The 
other oceans have much lesser depths, 
ranging: fFutu 14,fXKl to 22,000 feet. 



Fitc Alarm vritii a Handcuff. Which Ftoldtf Peffcfln 
Turn I kit in an Alarm Until Firs Arrives 

HANDCUFF ON FIRE-ALARM BO^ 
STOPS FALSE REPORTS 

Fire-alarm boxes that handcuff alt per- 
sons operating them have been tested as a 
means of preventing false alarm?. A per- 
son turning- in a report must insert an arm- 
in the underside of the box; and turn a key. 
This causes a cuff to clamp about the 
wrist as the alarm is relayed, Since the 
damp cart only he removed with a special 
key in possession of the firemen, the op- 
erator is Securely held until the fire de- 
partment reaches the box and releases him. 



SCREEN FOR AUTO VENTILATOR 
. i - KEEPS BEES OUT OF CAR 



To prevent the entrance of bees anil 
Other insects into an automobile through 
the cowl ventilator, a sc^en is being' ol- 



FIVE NUMBERS ARE TOO MANY 
j IN AUTO -LI CENSE TAGS 

More than four figures on an automo- 
bile license plate make it impossible tn 
Catch the numbers of speeding cars. Dr. 
lames Lr^raham, of Lehigh University, 
reached this conclusion after conducting' 
tests with an apparatus containing a re- 
ducing lens which changed the apparent 
distance, thus making it possible to test i it 
the laboratory the ability to read tags vap- 
idly fading into the distance. With three^ 
number plates in black letters on a white 
ground, ninety- four per cent were seen 
correctly, but only nine per cent of seven - 
number tags were legible, and but sixty- 
four per cent of five-number plates could 
be read, although the speed used ill the 
laboratory was only a third to a fifth 
usual road speeds. Bright * reflecting stir- 



_l, Sciafli 1 , Tar Cowl Venti3ator on Car Pre-sen-* Bees ap.d 
QcJlsj- InMtti from ElitCi In* 

~W fered. If is installed simply by placing the ^ ^ 
unit in the opening and tightening one v, 

V setscrew. Many insects, it has been found, 
xare sucked into the car througHi the 
Ann criing. and bees in particular often cause 
^accidents by distractingi tiie attention of ^ 
tlw driver, , LL— -Q s\ 
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How Ships at Sea Are Safeguarded by Buoys 



Abiyvt, Types -of B- 
Hun it ilic ftspiir 
P^iclit, Overha.i£lin|[ 

Tan Buoy, Otic of Lp.cjjtit 
Ln Use 



xAt present lEie United Stated 
lighthouse sc fv ice m a i n lain s about 
10,11X1 buoys as aids ro navigation, 
although not all of them are st S' 
tip lied in the open sea, The aver- 
age laic of a metal buoy is twenty 
years, and a wooden one lasts five 
years but must be brought in fre- 
quently for repairs. The total 
number of aids to na v igat Eo n 
maintained by the service on June 
30, 1933, was 21,294, an increase of 
more tEsan I, WO since last year. 

There are 1 ,60? airway beacons, and 129 
radio ranges and radio marker beacons for 
airway use. The first airway beacon was 
established in 1927, 
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CLOCK WITH NO DIAL Of? HANDS 
^ SHpwa, HOyR AND MINUTE 

J Tone readi n (fryiii been so grealEy &im- 
pltficd in an electric dock without dial or 

hands if] at any 
child who can dis- 
tinguish figures 
can tell the cor- 
rect time to a min- 
ute at a glance. 
Instead o f the 
usual dial and the 
hour and minute 
hands, there is a small slot in the front in 
which the figures representing the time 
ap0ar_J.ikc_ the mileage 



speedometer of an automobile. The fig- 
ures on the clock change every sixty sec- 
onds, and a glance at such a timepiece 
shows only the hour and minute at that 
particular moment. The cases are mod- 
ernistic in design, the motors require no 
adjust ments or oiling, and ifiere are fewer 
mechanical parts than have previously 
been used for electric clocks, 



SEALS HELP FIND OYSTER BEDS 

Seals are tn be used to locate oyster and 
lobster beds in James hay, the lower arm 
of Hudson bay. The plan of employing 
seals as oyster detectives was adopted aft- 
er northern trappers had reported that 
seals caught in James bay of tea] contain 
both lobsters and oysters. By following 
them, it is expected fishermen will find the 

beds without making a search of the en- 

(X ail'ia . 
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Fire DEtiniit 'Ilp.-iI n ^ Condieo nf 
l>ii?vic*n T'i'drr.csi-i-i tor Dili eo 
Eirrak D-uy.n Alibis 



TWO iii'li in -plain vlotlu'i prowled 
A thro nigh the -.till smoking ruins of what 
an hour be lore bad been a pretentious 
building. One of them stooped to pick up 
a piece of charred wood, while the other 
carefully transferred to a paper some fluffy 
ash which the wind already was scatter- 
ing. These and. other pieces of debris were 
collected and carried to a Eah oratory 
where trained members oi the city's arson 
squad subjected them to a microscopic 
third degree. Late that same night, one of 
the investigators flew to a city 500 miles 
away where the owner of the building, on 
a pleasure trip, was preparing to return 
home. 



Two Phavonic roKraphi of Chirred Surface of Pin$ 
Plank Which Reseat Anoint Used ta Carry Flair.ea- 



I . A C 

u 



/ 






“I've just heard about the fire," he ex- 
claimed when the investigator introduced 
himself. "It'S a mystery to me." 



In 1 he Upper Photograph, Liivtwd Oil Wn EqrneJ rm 
the Pine, as Indicated by th,Q Higher and More Unt- 
fora: Kidpos, 2nd In the I.awci, Kcratcno Wa® Used to 
Spread pi* Flame* 
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"How did it .start?" he 
asked. 

“Yoei know, because 
you did lI,” was the reply. 

“What: do you mean?" 
demanded the owner, 
"That fare happened this 
morning and IVe been 
out of town since yester- 
day afternoon." 

“T'[| tell you,” replied 
the investigator, "This. 



Make 



T C Gin par Luff PtiotcnaLcrnffiaptis r. \ Ka.'fa'fait and F<ji 

Skills; Eriuw. Carsdl* 1 WEi-k and "Trail oE F-ipern Whi-Gh 
C:i:ivlllli’ One Arr.onLsi 

morning you were out playing golf and 
at 11 o'clock you went to the clubhouse to 
make a phono call. You called your store, 
and as no one was there, you listened un- 
til the hcl! had rung fourteen times., Then 
you hung up and resumed your game, 
“The hell clapper of the phone in your 
office was tied down with a weak string 
that you had learned would break On four- 
teen rings. Just before you hung up, the 
clapper broke loose and struck a nail that 



discharged a blank cartridge 
you had fastened in a 
block The flare from 
e cartridge ignited five gal- 
lons of gasoline in a glass bot- 
tle, tSic bottle broke under the 
bc.it r and the Hunting gasoline 
pread over the floor and 
burned up your insured mer- 
chandise-. Come 
along with me,” 
This really hap- 
pened, Professional 
fire bugs and their 
amateur im i tutors 
have developed new 
and ingenious ways 
of creating fires an 
the last few years. 
Put members of an 
arson squad today van ransack the charred 
timbers of a fire and tell you if it is an 
arson case, the sc* and 
nationality of the crim- 
inal, the method used to 
start flic fire, and the 
minute of its inception. 

Paul T, Wolfe, chief 
ni the Eire- investigation 
bureau in Los Angeles, 
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gases, chemicals, and elec- 
tricity, coupled with start- 
ing devices that practically 
disintegrate in the flames, 
are the latest cools of the 
professional "torch." The 
arson squad has only one 
weapon, the microscope, 
but this Es proving to he 
more than a match for the 
criminal. The microscope 
is a practically infallible 
instrument of detection. 



A Stlfipk Cnrufle □■evite- fur StiiTline S Fir-® That 
NuliliL Hdar-c Ci Hail CliniKL io Work 



who is turning arson detection into ; 
exact science, has some amazing casts 
his records, J, A few years ago," lie 
“a man Eti New York started a fire 
Los Angeles office merely by 
number on the long-distance phone. C 
recently a lire occurred 111 a building 
months after the owner had Inched it 1 
and left for Europe. His timing 
went off almost at the hour he had 
la ted. More recently still, a lire hug 
able to burn down a House he 
been near simply by driving 
down the adjoining street." 

Ten years ago, mechanical 
contrivances SUCll as dock- 
works werg frequently used 
To start fires, but the twist- 
ed bits of metal remaining 
were so hard 10 explain 
away, that incendiaries have 
adopted more subtle meth- 
ods, Inflammable liquids, 






When. Fire P L:ia i: ir.ur.fc Arrive lei 
Time, arc Qbvtoua F!rt TmU Like 
Tbi* Trih Isa Qwn Stpry 



it is,” says Mr. Wolfe, (r Whcn 
I go out to investigate a suspi- 
cious fire, I first tocate the spot 
where the fire started. You can 
do this by tracing the cross 
checks on the burned wood. 
When wood burns normally, the 
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is smoother. li n t with cracks, kerosene 
was employed, and if Lite plane is smooth 
and with large cracks then gasoline was 
[lie agent that carried the lire. 

11 A typical trick in the past was. to carry 
heavy insurance on a stock of expensive 
goods/' says Mr. Wolfe. "Then the fire 
hug would move the goods out, substitute 
shoddy material hi their place, and start a 
Fire, In that way he could obtain the in- 
surance money and still own the goods. 
But that is no longer popular, even with 
fragile furs a ltd feathers. The microscope 
enables us to differentiate between the 
hunted hair and skin of an expensive fitr 
and its charred counterfeit.’' 

Newspaper stories that begin with the 



CrOfiS Checks on the charcoal have ,i defi- 
nite slat, but the checks are finer and 
closer together IE some material that burns 
with a hotter flame than wood Is present. 
We take a small piece ni charcoal and 
make a photomicrograph of its surface. 
Then we compare this with photographs 
from the files and that tells us the mate- 
rial or liquid that set tilt wood <m fire, 
"Every combustible liquid leaves its own 
tell talc marks on the wood. For example, 
if turpentine ts burned on pine, the photo- 
micrograph shows long rough ridges with 
cross cracks. If it was linseed oil, the 
ridges arc higher and more uniform. A 
rough plane without cross cracks indi- 
cates that alcohol was used. If the plane 



InVi :aLjj A!<ir-.. ft Cf:3- 

LctcLnn nt Various Dcvlui (or 
GertinH’ a Fire under IViy 
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words, C 'A fire of unknown origin last 
night destroyed. ” are now open to re- 
vision „ Mr. Wolfe explained, as the exact 
cause of a bla^-ti can always be learned. 
With the recent improvements in detec- 
tion methods, fewer fires are ascribed ttf 
such causes as spontaneous combustion or 
electrical short circuits. Not even the 
common story of the iron left standing on 
the ironing board is readily accepted now, 
for an innocent lire from that cause usu- 
ally will burn itself out with little damage. 
A hot iron will consume the cloth and 
wood beneath it, hut the fire rarely spreads 
beyond the range of the iron’s heat, and 
the iron will eventually eat its way through 
•the board and Sail on the floor, discon- 
necting the cord. 

The whole art of arson detection is based 
on the fact that practically every material 
burns at a different temperature. A gaso- 



line flame, for instance, burns at 1,500 de- 
grees Fahrenheit, while burning sugar 
creates a temperature of only 700 degrees. 
Each individual flame temperature leaves * 
different microscopic marks cm burned 
wood and on the remains of other burned 
materials. With a knowledge of im tem- 
perature table, and of the effects that each 
temperature creates, an investigator can 
tell at a glance exactly what material 
started a fire. 

This knowledge lias given the arson 
SQoad a direct lead on the fire bugs who 
employ chemicals to start a fire or to 
spread the flames. Each chemical leaves 
its own characteristic mark long after the 
fire has been extinguished. Even when a 
gas is used, its identity may be determined. 

As a. result, eighty- five per cent of arson 
suspects in Los Angeles in the last few 
years have been convicted. 
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DRAWING IS TAUGHT BY RADIO 

<' 4 WITH NUMBERED C HART 
? * 

Drawing can now he taught by radio 
with the aid of duplicate numbered charts, 
one used by the artist or *** 

cartoonist instructor and A. 



one number to another as they arc an- 
nounced in efforts to "copy 1 '- the work oi 
(lie instructor. By such methods, carica- 
tures, birds, animals, flags and other ob- 
jects Can be reproduced by the novice. 




the others by pupils of 
t h e broa.de a :-,t c La >i s. Each 
chart contains I -14 num- 
bered squares, and as the 
instructor d raws a li guru, 
be calls out the squares 
touched by his pencil or 
crayon. Pup Is sitting nr 
the radio with duplicate 
char t s trie u lines if o in 



Cl!-ru ITsfit i-*i TM<jhin£ Draw, 
Ins hv Rirlio, iiit 5 icsicjv.t. Mark, 
in if Ir. Lines bewieen. N'jicbcra 
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Building World’s Largest Stone Monument 





" 5 a. ui- ft) 

t o m mEmi rating t 
d c c i s i v c: E) ;t t i 1 e of the 
blame, the world'* great- 
est nit>]iu n Lone. of. stone 
ha s been constructed and 
dedicated in France. Jt 
was designed by Freder- 
ick Mac bLonilLc^ “ttUd 
b t Plf by Tldm^pJo-Qu at- 
irocchi, hoi Ei American 
scuIpKUs, Faract repro- 
duction of t he models ex* 
ecutc-d by Mac M armies 
was made possible by a machine invented 
by Quattrocclii and used ior the first time 

in constructing this monument The ma- 
chine .sets- pmnts frmn plriKter nandrl.^ onto 
Stone with great speed and accuracy, so 



Phtfio it Lift 8b&i«* Ojffljjletifd MottUSitfit to !li* fcitde o£ tilt M*m*; 
rti£h(, W^iiVjrttn Hiding; G-liilfc H luck* i.i£ &Lfeii4 

that blocks executed and carved in the 
studio lit closely when placed in position. 
The monument is seventy-five feet high, 

equal to n sc von ‘-story huLlcliai^, while the 
central figure is sixty feet tali. 
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FO RT Y 'BILLION - VOLT ENERGY 
ESTIMATE FOR COSMIC RAY 

Thai cosmic radiation bombards the 
earth with energies of forty bit! inn volts 
is the latest estimate of Dr^Thomas H. 
Joh nsnu, of th e F ranklin Institute. Swarth- 
more, Pa/' Ttiig Es about forty times the 
highest energies' usually assigned to the 



the idea that the measured intensity of the 
radiation depends upon the particular 
kind of material through which the rays 
have just passed, This led to an estimate 
of flie energy of each of the secondary ra- 
diation* producer! by one cosmic ray, or 

about 20,000,000,000 volts. Since these rays 
have passed through the atmosphere, dis- 
sipating energy as they traveled, he dou- 



COsmic-'' ray. Doctor Johnsqn developed bled ibis fi 

; citAJuXt*' 

~ch' (jtvv vT f it 



n.: 







i 

920 



c ■ Ca C.-t-'T-U.-- " 






a r 






P O P TJ I, A H M E C H A N I C S 




COOLER FOR ROOMS USES ICE 
AND ELECTRIC FAN 

Ft 1,1 lit on the same principle as a ? eel to fi- 
at bookcase* an air cooler for office, store 
or home is provided vv i t hi one, t« r o fir thm: 
sections, and can he expanded as condi- 
tions require. Each section will hold sev- 
enty-five pounds of Lee., and each is pro- 
vided with handles inside to facilitate re- 
charging with ice or removing water. A 
ha sc supports the ice if an and Catches the 
condensed moisture of cooling, while the 
turret top contains the power lb nit and 
blower* which may he turned to shoot the 
breeze iti any desired direction. There is 
also a louvre tor vertical control. 




FOSSILS OF FOUR-LEGGED FISH 

, ' ^ FOUND IN GREENLAND 

■ * 

Fossils oi "four -legged fish*" regarded 
as the connecting link between waler- 
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dwelling and land-dwelling vertebrates, 
have been found in Greenland by Dr. 
Lauge Koch r Danish geologist* The fos- 
sils are among the exhibits with which 
Doctor Koch expects to reveal the com- 



plete scientific story oi Greenland, The 
four- legged fish are known as Stegoceph- 
aliaus. not really fish but amphibians pos- 
sessing a number -nf fisEdike characteris- 
tics, They were the forerunners of the 
frog-toad- salamander family. There are, 
however, genuine fish that arc four-legged, 

wr .. 



that is, their fore and aft paired fins are 
modified in such a way that they can crawl 
as well as swim with them. Such fish are 
found as fossils among the earliest verte- 
brate-bearing rock strata, and two or 
three species of them still survive in the 

■ muddy rivers of the semiarid parts of 
Africa and Australia. These arc known as 
Itmg lisllf which gut oxygen only by means 
nf lungs or modified swim bladders. If 
kept under water for many hours* such a 
fish suffocates — literally drowns, 

vv^" - — - 

REM GTE- CONTROL DRAIN PLUGS 
MAKE OIL CHANGES EASY 

Crawling under an automobile to re- 
move the drain plug when changing oil is 
unnecessary if the regular plug is replaced 
by one now offered that is opened and 
closed by remote control. The plug con- 
tains a valve u Eider s firing tension which 
is Opened by a tug on a wire extending 
to any point conveniently in reach. A 
notched wire allows the operator to do 
other work while the ear drains. The de- 
vice is leak-proof and prevents forgetting 
to lighten the plug when the wire pud is ■' 
released, as the action is automatic. As 
the plug closes, the torsional movement 
wipes the tapered scat, which prevents 




Oit-PrAin FlUJt Ear Auto O^Crai-wl ty a Wjr± Which 
Oa*it* A Valve Huld un<l*r aptleijS 



Clearance h flic same as for the original 
plug anti the opening for draining is the 
same. There are six sizes to fiL all makes 
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of automobile 
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ColEip&ltlo ItUbbrr Krja* Rijr-LmblinE in ItiR W«l Auto Tube ^ith a IJiiiiVlo 
t'Jvd i It Ctrl fti- LTeqiJ m a Halt ut propel !<-,] by J^OCkirtJS 



sisting in Ets simplest form of a ring of 
stiff ’notorial covered on Hot In side? with 
airtight balloon cloth, the result being 
much like an automobile tire fitted with :i 
cover for both titles. One kind of stiffener 
is an aluminum-alloy ting with a U-sliaped 
cross sect Eon h the concave side being out- 
ward, A rubber tube encircles the ring 
andj, when Inflated, flows out over tbe 
edges to provide a cushion. The whole is_ 
covered with a rubberised fabric laced in. 



clim Li upon one of them 
and rest w i t h his body 
e n I i r e I y out of w a t c r. 
Such a craft can be used 
as a diving platform for 
shallow water also* While 
the boats can be propelled 
with a double-ended oar, 
they can also be "rocked” 
from place to place, the operator resting 
his knees near the edge so the opposite 
edge is tilted, A rocking motion then 
causes toe boat to travel forward. They 
have also been used for tilting contests 
and an iiirf boards. The iii dated lube. and 
section between covers give double pro- 
tection from sinking. When deflated, craft 
^ can be cariicd under the arm. 



'HEAT WAVES” ONLY LIGHT /' ■) ji F ^ 



place and, finally, an outer covering ok.ni 
awning material. The two flat su riaccs^b When wriggling waves are seen rising 
arc held apart by air at low pressure, A i from a bat pavement in summer, the ob- 
collapsible boat has u .stiffening ring of J Server does clot See heat radiating, a 3 13 



fabric-covered tubing that can be pumped^, generally believed, Instead he observes 
to about, fifty pounds* air pressure to make light refractions caused by currents of air 
a rigid framework. Another type, intend- lighter density arising from the heated 
cd for towing behind a motorboat, has a 
metal bottom, and a third, of all-metal 
Construction, is for uhc on ice boats- in-. 



surface, The light waves are bent and the 
wriggling illusion res u Its, just as a stick 
thrust into water appears bent. The twin- 
stead of regular runners so such craft can^'j kling of the stars and the mirage of the 
run both on ice and in water, For bath- 
ers, the inflated boats arc superior to 
both blown -up inner tubes and swimming 
tubes f it. is claimed, because a bather can. 



desert are other phenomena of refraction, 

is be- 



CWoosl impregnated with rubber 
ing used for some parts of violins. 
A/' ' 
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Rocking on Water in a 



lA-tl 



Bubble Boat 



Resembling 1 a flattened bubble or rub- 
ber el i'll 1 1 ij, an inflated bruit recently devel- 
oped lends itself to many types of writer 
sport. It made io various lor ms, con- 
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¥ lOKS were raffing in rli e mountains of 
northern Zulu land and fear spread in 
a paralyzing 1 wave over the veldt, The 
Zulus gathered in fin kraal ol fsr st dilc 
chief, then another, thrir w n rrivd gaze 
fastened on She emptying plain below, 
where zebras, gazelles and antelope moved 
southward in search of more plentiful 
pasturage and water. 

In the kraals women and girls, 
old met a and even children were 
silent with the i*W pi impend- 
ing calamity. Each day the chief 
of each kraal gathered his fam- 
ily about h i ll] and. bolding a cal- 
abash of water over bis head, 
solemnly let ii bill dr up hy drop 
on the parched ground. This, so 
tEju rain god, if ahsent-ntinded 
, • at the moment, might he left m 
no doubt of what was wanted, 
The Zulus did not fear the 

, „ , „ „ , „ . „ . ^drouth itself because the raouil- 

AnCiv-f, Tube of Zulus, Mdse C^uriF-raus of African natives, EnRnj!«d . . . __ 

■n One at Their CcrEmoniati; Bel aw, ihe AuIKdt and Lion. He KeIIe^ LrilU.fi ate nth if! S-pfLlLg^. BUt 



By Attilio Gatti 
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when. I he dry weather drives all 
game from the pining the lion, 
having no more food, thinks of 
the taste of human blood. Then 
he becomes a terror, and there is 
no safety for women who work 
in the sweet-potato gardens, girls 
who go t-n the springs for water, 
boys who take the cattle to 
fcure, or old men and children wli 
stray from their lulls. 

I was encamped on a hflt with 
niy native hoys, the African kraals 
01 the Zulus all ahtmt. The Zulus 
do not live in villages, 3m t 
family establishes its own 
men(. or kraal, composed of 
and well-built huts placed in a 
circle around a fenced space in 
which the cattle arc kept. The 
biggest hilt is lor the chief, each 
of the others being occupied by a 
wife and her children. A chief of-- 



a thick fence of thorn -covered 
branches, tire women collected 
huge stores of sweet potatoes and 
meal, warriors sharpened Spears 
and tested their shields. The cat- 
tle were pastured close to the in- 
c Ins circs so they might be driven 
in at the llrst alarm. 

Then, one night, the tempest 
broke with a terrifying and tnajes- 



A'b-an'E, Native ZuLia Warrior in One- » F Hl* Tribal Car trunnion \ 
Eii'Uriv. Cara Like This Strike Tenor to ZuLu Heart* 



ten has as many as ten wives and, neKt to 
his cattle, he cherishes his wives as evi- 
dence of his wealth and power, for he buys 
his Wives at so many cows per wife, so 
each wife actually represents a certain 
number of cattle. 

For day's the Zulus, abandoned by their 
Fain god, had been preparing tr> defend 
thems elves. Old people and children built 



tic orchestral effect like a thou- 
sand thunderstorms* A long, far-away 
roar began the concert and was answered 
by ten, lorry, a hundred challenges that 
seemed to fill nil space. The lions were at- 
tacking in force. The first burst of noise 
w as followed by a momentary silence even 
more terrifying. ft was as if the beasts 
had held a preliminary roll Calk 

My native “hoys" — some old enough tn 
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marvelous acoustic telegraph of the na- 
tives going into action, h is the best 
method of the Zulu for communicating 
messages over great distances and appears 
to be as rapid as on r own telegraph. 

Messages flew back and forth until sud- 
denly all but one drum were stilled, This 
tom-tom, my boy said, beat out a message 
that rhe Hons were attacking the kraal, 
The message was hardly relayed ivhen 
word was passed that the attack had been 
repulsed False alarms, requests to "stand 
by,” and other messages, were followed by 
news of a second attack, ibis time aimed 
;tt the kraal oF nay friend. Chief Xipnoso, 

Drums repeated the message, but soon 
came the rhythmic beat? informing us that 
this attack, likewise, had been repulsed. 
There is a belief among the Zulus that 
lions never attack the same kraal twice in 
the same night, so when the drums began 
their heat again, there was great C-vcitc- 
merit among nty boys tar they heard that 



AImvc, i I n: Witch Dociar ,»r a Zulu T-.'ibc Ready ?o Chase Li.ii - ,:; or Dune Riisi, Whichever Is, Weeded Stesl 
at Ehe Men - , cut ; Eslew, Commirdcr OattL's Party Baffled Dawn in the Veldt 



have been my grandfather— snrro untied 
me with [notiLiiitigs of devotion and reiter- 
ations that the white man and his gun 
would not Set them perish. At the first 
sound, I had rushed from my quarters 
with my rifle, but was almost as much 
awed by the racket as my natives, 

Suddenly the uncanny silence was punc- 
tuated. by the '‘iani-ta-ta-tam-ta-ia^ of a 
torn -tom. It was picked up at once by 
other drums and soon the beats seemed to 
be coming from everywhere, This was the 



the Leasts had massed about XipOOSo’s 
kraal for a second assault. 

Then, as my boys interpreted the heat- 
ing of twenty drums taking up the refrain, 
my blood ran cold at the message. “One 
Hon jumped the fence, entered a hut, 
seized one of the chief’s wives and, with 
another jump, took her over tlie fence," 
they translated. '‘The chief had only time 
to wound the lion with an arrow before it 
disappeared, clutching its prey in its jaws, 
The other lions have tasted human blood 
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and are tcrrihlc. If help is not tent, to-* 
morrow morning' will find that Xipooso 
and ah his wives and all his sons have been 
devoured,” 

I understood the situation probably was 
exaggerated- but it was nonetheless ter- 
rify mg. The night was dark, the dis- 
tance great and the way treacherous, but 
Xipooso had once saved my life. J decided 
to try to help him, ‘Tell him,” I told my 
interpreter, “that we will arrive as noon as 
possible," Now our own drum tailed for 
silence, and soon it was hammering out its 
message to harassed Xipooso, the heats 
being passed along as the signals were 
given. 

With my rifle in any hand, a bandoleer 
of cartridges about my waist and a focus- 
ing electric lamp attached to mv forehead, 

I was ready to start. My gun bearer fol- 
lowed with a reserve rifle and ten picked 
hoys Carried torches. Running, Stumbling 
and falling up and down those endless 
hills, we seemed to be struggling in a 
treadmill. We avoided the dangerous 
thickets as best we eon Id. hut twice the 
glare of my light reflected a pair of big 
phosphorescent eyes. Both times, with a 
roar, the lion disappeared before I could 
hypnotize him with the light long enottgli 
to take aim. 

Little by little, we approached Xipooso’s 
kraal, and the night was made hideous by 
human cries and shrieks, the roar of lions 
and the terrified bellowing of cattle. Evi- 
dently men, women and children were 
trying to make as much noise as possible 
to frighten the beasts away, but the lions 
were infuriated instead of scared. At last j^ ! k 
we arrived at the top of the hill overlook- 
ing the kraal, and n scene met pur eyes 
which seemed to spell disaster, 

The big fence of thorny branches about 
the in closure had caught fire from brands 
thrown at the lions and was burning furi- 
ously. For the moment, the humans in-"^ 
Side were sate because the lions feared the ^ 
fire ring far mpre than the thorny fence, h 
but when the fire died out, Xipooso, his 
wives and children were at the mercy of 
the jungle cats, I fired twice in the air, 
lighted my headlamp and dashed down 
the hilt toward the iticlosure, followed by 
my frightened boys. We saw notions and 
were soon inside, my boys parting the 
(.Continued tu pace 1ISA) 
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Combination 
and E * a e 1 T ii ■ 
Can Bt Car r i c d 
Arm Wln-iL 
Fcldcri 



AND EASEL 



COMBINATION CHAIR 

IS CONVENIENT FOR ARTIST 

Artists can now go on landscape- paint- 
ing trips without loading themselves down 
with equipment by using a combination 
chair and easel which folds into such a 
compact unit that it can be carried under 
the arm. The various pills, grooves and 
notches make it easy to adjust the com- 
bination to the most convenient position 
for any sort of work, and the equipment 
is light in wei ffht. 



RUBBER COVER FOR DOORKNOBS 
'Af PROTECTS THE WALLS 

Rubber covers to fit any form of stand- ■= 
ard doorknobs are being provided to pro- ^ 

toet walls and also ^ 
to guard glas 
knobs and others 
likely to be broken 
by contact with 
walls or 

Similar covers are 
made to fit the 
valve tv b eels o*.^! 
steam radiators 
protect the hands 1 
when starting a sticking valve. 



CD ry ice is being used to shrink exhaust- 
valve scats into place in raptor blocks. ^ 
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Lumber-Mill Waste Is Turned to Rayon Silk 



Abort, Weed Wis-tc at 
a Litmbfrr Mill: UiIihy. 
ilit SAQit Waait Coming 
tram « M a r Ki I it ,.■ h-h 3 
Palp Sail) t* Fit Con- 
verted into Havas or 
Ct'lophare ; in Circle, 
Kalv :.ifc Riyan Pulp 



process for converting hemlock wood 
waste, heretofore dumped into the boiler 
rooms of s-awmiEls, into a soft, snow-white 
and fluffy pulp suitable 10r conversion in- 
to rayon and cellophane. Long research 
has producer] a process that takes ordi- 
nary coll hemlock waste from the mills 
and changes it, by a cooking bleaching 
operation, into fibers softer and stronger 
than cotton, and today one paper plant on 
Puget Sound is running twenty- four hours 
a day, keeping 3 DO workers busy seven 
days per week, turning ouL bales of pulp 
for shipment by steamer to the Atlantic 
coast for making cellophane sheets and 
rayon thread. For years a third of Amer- 
ica's most splendid timber was burned up 
as a total toss, but declining volume of 



One of America’s newest industries has 
proved a lifesaver for one Wa h h in gto n 
city, atld efforts to find new uses for forest 
products have developed an ingenious 



lumber manufacture lias set the industry 
to working Out new 7 uses for waste, at a 
saving often greater, per 1,000 feet of logs 
used, than the original cost of the timber 
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K-tzitttl itig En the woods. It is a far cry from 
hemlock trees to silk stockings or sheets 
of cellophane, but ‘Lite pure cellulose base 
made from wood waste for over a year 
has, E^ept the platit going full speed. 
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DAY AND NIGHT TRAIN SIGNALS 
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MORS VISIBLE IN FOG 

P$ } t t> •' 

Functioning on the brightest day nr the 
darkest night, railroad signals three times 
more visible in fog than the common 
wing-and-dis fe type have been tested in 
Switzerland. _T1ie ‘luminous signals" are 
said fo have the same appearance to train- 
men day or night. The system operates 
without complicated mechanical installa- 
tion fi r Even in the most brilliant sunshine, 
the signals are conspicuously visible, Two, 
four or more lights may be mounted on 
each signal, which is set at the level of the 
engineer's eyes to avoid con fusion. 



AUTO-SLED HAS TRACTOR DRIVE 
FOR SNOWY MAIL ROUTE 
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SPEECH NOTES ARE PROJECT 
AS SPEAKER WRITES 



IJr-iv. ir.KS and N ai-ts M ,n-:k by Lecturer Arc FLailuxl 
on Screen « tie Wn!a ir.rl Talks 



Helping the speaker and lecturer to il- 



T wo extra wheels and tractor drive, to- 
gether with sled runners For the front 
axle, have solved the winter problems of 
an Iowa mail carrier, The equipment to 
convert his small car into an “auto-sled” 
now 1ms been placed on the market. The 
runners are not placed under the front 
wheels, but are attached to the axle with 
the bottoms slight ly higher tli an the posi- 
tion of the tire on the road. In deep snow, 
the ru liners carry part of the load, m ak- 
in g it easier to drive in deep ruts. The 
extra wheels arc attached to lire front end 
of a special set of springs and file track is 
connected over the two tiros. 



I List rare his talk, a new projector throws 
on the screen the handwriting and draw- 
ings of the Speaker as be writes. It per- 
mits the illustrations to he presented with- 
out the aid of a second person and without 
the speaker being forced to turn his back 
to the audience tci write on u Idnckboard, 
1 he speaker, as he faces his audience, 
writes in the usual manner on cellophane. 
His writing is projected onto the screen 
through an arrangement of lenses and an 
inclined mirror. As the writing surface is 
filled., it is turned to present a fresh space 
by means of a small kttob without any in- 
terruption of the lecture. Or, if the speak- 
er should desire, the notes and 
drawings may 5m placed on the 
cellophane before llte spuetli mnd 
then flashed on the screen at the 
proper point in his talk. Lantern 
slides may he projected simply by 
laying them on the illuminated 
surface of the apparatus. The lec- 
ture room need not he completely 
darkened, since only the projec- 
tion screen must be shielded from 
direct light. 



«D ried Sweet milk is being used 
as a fish food to raise trout. 
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Aaisjtnatic Barrier Tint Ty 
R&intd by th-G ftjiiffl-Jil us Jt 
AjijfifCMhot Him'! d 



weijfh master observed that each time a 
Car was bumped in switching, a quantity 
of dust silled out. A (ease was obtained 
on the til fee -eighth-mile track and men 
began cleaning it up, Ore valued at 
000 a car has been shipped lu LEns mill, and 
it has been estimated that the residue 
dump atone contains unclaimed gold 

worth $3,00&000. 



POWER SHOVEL LTKE OCTOPUS 
HANDLES SCRAP METAL 

K ti ill to operate something like an octo- 
pus, a large power gripper Ls being used 
in Germany to handle scrap metal, tangled 
wire and many other materials difficult to 
move otherwise. It has either sik or eight 
Long arms which extend outward from a 
central axis, When these arms are opened 
by powerful springs the shovel looks like 
six sections of an orange prut laid back so 
the fruit CJtrt hq removed- This arrange- 
ment gives the gripper an extraordinary 
reach, ami when the jaws close, they bold 
the load in a vEsclike grip. The gripper 
'can handle HKJ tons of ore an hour and 
mas a capacity of two cubic yards. Il can 
me suspended from a crane and is operated 
ilrom ft motor drive through a system oi 
Kfulif vs. 



HORSE OPERATES OWN HURDLE 
\ WITH AUTOMATIC BARRIER 

Florae jumping is made safer for both 
the rider and the animal by using an a i 
^tnmatic barrier that is raised into position 
! by the horse itself as it approaches the, 

{ hurdle. Formerly, in training horses I o 
jump, human llands raided a pole just as; 
i the animal began its leap, Many horses 
J, balk at this, method and refuse to leap 
when suddenly confronted with a high* r 
J Ejarrier, With the automatic barrier, a 
* thread is broken by the horse as it apt 
p roaches and the pole is raised into POSH 
tion so quickly before the jump that thn^ 



RAILROAD COVERED WITH GOLD 
n H LOST FROM CARS OF ORE 

1 Ltss than ha if a mile of railroad track^A 
used by a western __g.okl mine recently t, 
yielded over $i,t3o0 in pay dirt in oniO^ 
month after a weigh master noticed that 
hhc right of way was literally paved wit h 1ft 
gold. Before the ore was sent through the 
various processes, each ear was weighed, 
a'nd. this was done by pushing it on the 
(scales, tEaeti giving it a shove to send it 
own the track to t^c mill. The 
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Sculpturing with Dynamite on Mountainside 




Top, Gelifcrii View of Memorial on Mt, fcuOnn(we! 

B-DUOm., tkir : :i:- L2 |, h}( MoU’ll jhILiE Cll-iai <i£ Wu]UDg!<lD 
HtaJ, Showing Holed Id? Lisiv. BLaicx 



Replacing the sculptor’s chisel, dyna- 
mite id Ijmz i ii pf cited to blast the figures of 
men oil mounta in aides as everlasting me* 
mo rials to the nation's leaders. On Mt r 
Rushmore, in South Dakota, the heads of 
Washington, Jefferson, Lincoln and. Roo- 
sevelt arc being carved in giant dimensions 
by explosives, while the figures of the 
South's leaders in the Civil War are tak- 
ing shape on Stone Mountain, near Al- 
tai! ta . Ca . G uitoti Borgltt m , fa mo u s & cul p - 
tor, who is <t i recti n g both sobs* has devel- 
oped a technique of drilling and h last Eng 
to Such a degree that he can shape a nose 
or eliLti on one of the giant heads to with- 
in an inch of the finis lied surface. Even 
lips, nostrils and eyebrows are fashioned 
with dynamite, while more delicate work 
is done by using only blasting caps. Fif- 
teen men using explosives cin accomplish 
in six weeks what it would take hundreds 
of men three years to do under old meth- 
ods. The cost is estimated as one-sixth 
that of a few years ago. The work of carv- 
ing with dynamite is not done haphazard- 
ly, First the area is measured, lire features 
blocked out and the stone marked. High 
points, such as the end of a nose, a chin 
Or cheeks, are located. Test holes are 



drilled to a depth of three foot to reveal 
the nature oi the rock. 
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One Man to Control Traffic on Siiper-Road 




Artist's J.1 rawing cf Cor.trrl Station on S’.iTicr lliirhwiy ir. ill: rope ?l:ow» Toll Eaotii, Hotel and Shop* ; 
the Arr-inieenvt'nt oF Approach Roads Whidi May Be Closed with. Icon Cases 



One-man control of traffic is provided 
for a super-highway tor : n u to mo bites Si-e- 
tweell Eviaflj on the Trench shore of Lake 
Geneva, and Lyons, oil the Ft ho tie. The 
road, 143 miles long, will ascend from na- 
tional highways by gradients. To avoid 
congestion and to prevent autos from cat- 
ling in on each other's route, access to the 
highway will be by four roads. Cars on 
each access route will run in one direct eoh 
only, the one-way routes being separated 
so adjoining streams of traffic will flow in 
opposite directions, Down the middle of 
the road will run ;l paved way, under 
which lip fit and power cables wifi be car- 
ried, and where the super-highway ap- 
proaches a junction with the ordinary low- 
er road, the central pavement will he wid- 
ened tu for in foundation for a station to 
collect tolls from motorists using the spe- 
cial road and for a hotel and shops. One 



traffic and can halt law violators or ban- 
dits by dosing the access roads with grilled 
doors. Stations along the highway wilt he 
in telephone communication with the Ceil- 



Hat* 

tral station, and the road will be lighted, 
\ T o curve will have a radius of legs than 
54 5 yards, nearly one-third of a mile, SO 
nati tos may hold speeds oi 100 miles per 
hour around the curves without danger of 
overturning, The road will have jl lower 
layer oi metal and rubble, then one of con- 
crete and, finally, granite and other hard 
.Htone.H to withstand wear. Germany also 
is planning a special automobile highway 
from Hamburg to flasd to link up with 
the Italian road Eming built from Milan. 
Holland has in view a long auto road link- 
ing Amsterdam to Antwerp and Brussels, 
in Belgium, and thence to the new high- 
way which France will build from Parin tn 
the port cities on the English Channel. 
Spain plans a Madrid- 1 run highway. 



ROCK FORTS OF THE A MCI ENTS 
FOUND IN FAR NORTH 

Rock fortresses, used by people of the 
far north many centuries ago, have been 
found off tine coast of Kodiak island, Alas- 
ka. Ur. Ales Hrdlicka, of the United 
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States National Museum, discovered ruins 
□ F villages on tlie summits oF high cliffs, 
almost inaccessible. To reach the top is a. 
real '’Tii Otintain -goat climb," and Doctor 
TIrdlicka could not carry even a spade or 
camera up the cliff that the ancients once 
climbed with all their supplies. Doctor 
Hrdlicka believes that 6 lie rock fortresses 
were selected as protection against ene- 
mies who mtgiit have sought to seize the 
cliff dwellers' collections of sea-otter skin-. 
Among evidences of higher culture found 
by Doctor 1 1 rd licka on the island were 
lic.i ut ifully shaped knives of slate, lamps 
made from rounded pieces ol basait and 
granite. Carvings 01 f OSS it ... 

ivory with one wcll-exe- “ 

cuted portrait of a man, 
and picture writing on 
the rocks. 



TEAR-GAS GUN FOR 
WRIST IS FIRED 
BY STRING 



Oai Gim Eo-t Wnst Which la Fifed tiy Wife Lead- 
Fjin j; Ii-.-LU Tde«** JLtf Hint C> Cl M irSdlyqf iiigeir 
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British physiologist, has reached, 
this conclusion aft the result of 
experiments on animals under 
In iv- pressure c ond it j on s. Previous 
tests in France had led to the 
M pinion that 45JJOO feet would He 
r 1 1 1 : limit that could be attained 



equipped, un lefts bis body were in- 
closed in a pressure chamber to 
shield him from the effects oi 
i-uch great height. 
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ROBOT” RECORDS LOST 
TIME IN PRODUCTION 



S«ctjC*i4L Picturr oE OM-Burhii-nK' Htft-Air Furnace Sho-winB SJwjjt* 



■lEtuTr ut wn-Murnnir nut-Air furnace sno-wi 
Operation; Nu Outbid* Fo*er Is 



OIL FOR HOT-AIR FURNACES 
IS FED BY GRAVITY 



Efficiency of production ma- 
< I incry ant! operators is constant- 
ly Ltid accurately checked by a re- 
curding instrument which fur- 
nishes a visible chart of all idle 
time and the reason for interrupt- 
ed production. This recorder is 
energised by the lighting circuit 
and may be adapted to virtually 
any type of production machine. When- 
ever the equipment is Shut down ior any 



Automatic furnaces that burn oil have - 



.j reason — Sack oi stock, inspection, repair. 



tool 



been produced for heating the home with 

warm air. No electricity or other outside V . 

.. ^ fO and 

power ls necessary., the oiL blowing irom a j 

storage tank into the burner bowl through ^ 
a constant- level valve. To tight the fur- ^ ~4 
nacc, a crumpled newspaper is used, the -*^3 ' J 
burning paper vaporizing and igniting the 
oil. Draft control is so constructed 
flic heated combustion products pass di- 
rectly into the chimney when the 
is first lighted. Alter the chimney is 
ed to the right temperature, it proi 
the correct draft for perfect comblli 
The direct Opening irom the combustion 
chamber to the chimney closes and the 
hot gases then pass through tile radiator 
before reaching the chimney. 



set-up, etc. — the operator 
the cause hy dialing the symbol, 
times the delay in minutes, 
idle, time, a red light Hashes to 



PfLOTS CAN ASCEND TEN MILES 



Y WITHOUT DANGER OF DEATH 



Airplane pilots could rise to altitudes of 
50,000 feet, or nearly ten mites, without 
danger of death from such experiences, if 
the nitrogen gas in their bodies were ex- 
pelled by breathing oxygen for an hour 
before such ascents. Sir Leonard Hill, 

$ 7 Z 
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advise the foreman that production has 
stopped* , j>'/» / 
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TUT OW would you like io be 
■* A for 3oii g" winter mouths on u moun- 
tain top with no mic to keep you com- 
pany save the howling wind and drifting 
snow ? 

How would you like to have your sup- 
plier when your winter's cache had been 
depleted, brought von and flung at your 
door Croin the airways- of the world? 

How would you like to he let down 
the side of a precipice hundreds of ircT 
by a rope until you could get a footing 
to ski off to the nearest village for medi- 
cine and hrEji in ease of sickness? 



TWp, Airway- Senior! AltftHiltRrtl: &0»ri c M O-utiIaLii 

fat Supplier R(*jw, Stac^rt Tawtr Wtipi* pLsshUif 
LLflit C-uLHts PMol iliyDU-gh the Night 



Such is the Hie of Uttele Sam's keepers 
of mountain radio beacons who, high on 
bncly Sierra and Rocky mountain out- 
posts, wage a constant battle with tile ele- 
ments and often, during the winter, And 
themselves shut off from c i vi I i nation. 

These stations, which might well be 
termed "lighthouses of the land,” serve 
until their dashing lights the progre&E t>i 
hundreds of planes that heat nightly acro-s 
the continent and up and down the west 
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cHsary to blast pose holes 
for the radio masrs. The 
houses w erf built on 
found at ions laid above 
the rock surface as a pro- 
tection again Ft the deep 
snows. 

An oE her i. ti Stance of 
difficult ies encountered in 
the establishment oi air- 
way beacons is that oi the 



coast. Their keepers must always 
be on the job, 

Ac ibe Donntr summit, Califor- 
nia, airway weather-reporting and 
radio- range station, s n o w c o m - 
in only lies at a depth of twenty 
feet, and sixty dive feet has been 
r e c o r d e d r Dti r ing L b e w i, ti c c r , 
therefore, these stations are snow- 



bound and accessible only from 
Norden, a rail station two miles 
distant, by skis or snow shoes up 
tile steep slype of the mountain. 
Sometimes the keepers must go 
to Truckee, ten miles away, for 
supplies and mod id no. 

"At such tiities,'" says the sta- 
tion keeper, “we let ourselves 
down the m o ci n tain side by ropes 
until we come to a place where the snow 
lies sufficiently level to let us stand and 
walk, Then we begin our struggle for 
Truck ce. Blinding glare and nasty spills 
mark our descent. Hours are spent scout- 
ing drifts, and Care lias to he taken not to 
start a slide. With wind velocities up to 
sixty-five miles an hour, one can realize 
the struggle to exhaustion that is often 
necessary to gain again our eerie castle." 

The establishment of the Danner sum- 
mit station presented as great difficulties 
as ever encountered by the keepers in go- 
ing to and from it in the most terrific 
weather. Dog teams were necessary' at 
times to transport the heavy steel for its 
construction, Steel masts were used ow- 
ing to the presence of wood-destroying 
termites. Solid-rock surfaces made it nee- 





Above, Donkeys Cirrous; Supjilira to Mountain Airway Station.; 
lieJow, Scorching tar Weather Data ih (tie S^rra* 



Sight at Spencer, Idaho. It so happened 
that the site of the beacon lay some dis- 
tance from the nearest available source of 
electric current. To supply this new sta- 
tion it was necessary for the engineering 
crew to lay a power line fs/OO feet, HH No 
sooner hail we set about this work," Kays 
l lie report of the engineer in charge, "than 
a heavy snowstorm set in. followed by 
hail and sleet. It looked as if the work 
would have to be bus pended. 

"We were undaunted, however, and 
pushed ahead with the work following the 
let-up of the sleet. Here we ran into a 
new problem. The sleet hod c outer! the 
poles an itieh or more in depth, making 
them extremely dangerous to handle. Pack 
animals became necessary to drag them to 
their places where, eventually, they were 
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set up, Tlicn, as if to celebrate the occa- 
sion, the storm broke loose again, but the 
work continued aniE within thirty days, 

the power lino was in and the beacon Support Aoicbctt 

l«hB flask ing. -3 S “ s 



QGTBLACfUS SHOP ON WHEELS 
GOES TO THE CUSTOMERS 



a si Sturm 



Airmen flying these western storm arca^ f shinies Parlor on whttia 
can depend at any time,. day or night, up- 
on these beacons. The keepers are always^- 
there, and a maintenance automobile vis- 
its them regularly, making its rounds re- 
gardless of the weather. The crew replaces**^ 
lights, repairs equipment and checks over ^ 
generally the condition of each station. 1 
These maintenance crews care for ten E 
twenty stations each, depending upon 
their distances Eipurt 

Not infrequently missions of mercy are 
performed by these federal outposts. The 
most notable of these, perhaps, is that of m 
the rescue mission to the Indian tribes itY^ 
the vicinity of Winslow, Ariz. These t rib e s -w p 



Cn.' 



Shje- 
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When a California bootblack found bus- 
iness in bis shoe-shining parlor falling off. 



cot off from their homes by heavy decided to take bis business to his cu*- 

vverc facing starvation on a nigh, wind- 
swept mesa where they had gone to gath- 



er pinion nuts, their favorite food, Durin 
the time the planes were in the air, the 
were hi touch with tEic nearest airway ra 
dio station. 

On the daily log of this station, sand 
wichctl between such entries as "Alt 
ECUS SK JS accomplished' 1 ' (meaning alt 
broadcast schedules accomplished); ,l Nn. 

2 printer off ; Mo. 1 printer on” (referring 
to the teletype writer machines over which 4 
weather information is sent and received) P* 



tom era. By attaching a shoe support to 
the rumble seat of Eds automobile and 
ad mg t ile tar wit h the various dyes, pol- 
ishes and cleaning 11 u ids, he evolved a 
sinning parlor on wheels, then established 
a regular route through Beverly Hills. In- 
stead of shining one pair of shoes for each 
customer, he sometimes obtains hnlf a 
dozen pairs at one calk 



POWDER METAL IS SQUEEZED *./ % o 
INTO SHAPE WITHOUT HEAT 



AID IN SEWING 



and 'Time from NAA clock correct,'^ High pressure is supplanting beat in 
came the messages that passed between Hie manufacture of alloys from powdered 
the station atid the airplanes that vrtt&S^ metals, Instead of being melted ami 
delivering food to the stranded Indians. % ^nured into molds, metal can be shaped at 
, low temperatures by this process. The 

THIMBLE HAS NEEDLE HOLDEK^T* " 1 ^ nuf ^ ture f hearing-' and the 

fabrication of objects from all ordinary 

^ allovs, and from mixtures that cannot be 
To aid in se w-t^ poured from a melting pel because o£ tin-; 
Ing, a thimble with .great difference in the melting points of 
a needle holdcrv th c metals involved, are among some of 
has been intrrt^S the possibilities of powder metallurgy, Al- 
duccd in Berlin,, lays are obtained under this process by 
Germany. T ll e'^ mixing the powders of the various metals 
holder grips the rfi the proportions desired. It is not nee- 
needle and helps < essary to consider the different melting 






pull the thread 
through thick m; 
consists of a small clip 
is attached to, or rather part ofjone 
of the thimble, . 

M 






points, the chemical reactions or the mix- 
ing ability of the materials. Then the met- 
al po waters arc put through the presses, 
emerging as an object that looks like solid 
metal,; The product is said to he strong. * 

(jh&hjiMjt. v4*vA«Ci. C«t** 
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p reduction i.s obtained, the com- 
pany expects to load ships from 
Storage tanka at the well instead 
of through a pipe line to shore, 
To Spud in an off-shore well, a 
surface casing, twelve to sixteen 
indies til diameter, is sunk into 
the bed of the ocean with » pile 
driver, (Ire water removed irotn 
the pipe, and then drilling begins 
with regular rotary equipment 
and proceeds in the same manner 
as though the wel! were on shore. 



VENTILATOR CLEANS AIR 
. AND FITS ANY 
WINDOW 

Portable and adjustable to any 
window, a new type of ventilator 
lilt era and washes the air before 
admitting it to the room, A Hex- 
Ehle air shaft, attached to an ad- 
justable steel window insert, is 





DRY CELLS OPERATE NEON SIGN 
AT LITTLE EXPENSE 

Operating from two nr lour dry cells 
instead of the usual llO-volt lighting cir- 
cuit, a portable neon sign, tw r o by three 
feet in dimensions, is proving popular 
where electric current is not readily avail- 
able. The self-contained flashing sign is 
used as a warning signal at railway and 
street crossings, and can likewise be em- 
ployed by shops m advertising, The mes- 
sage may be changed quickly, and little 
current is required to operate it. The dis- 
play carries three neon tubes and it is 
claimed one set of dry cells will run it con- 
tinuously, night ami day, for six months. 
Various colors and types of lettering are 
obtainable. 



lined with a felt filter sleeve that removes 
ninety-seven per cent of the pollen from 
the air, besides the larger particles ot dirt, 
dust .and soot. Passed on the washer,, 
the air is cleansed by being forced four 
times through water and then is released 
into the room. Capable of washing and de- 
odorising 6,00*0 cubic feet nf air each min- 
ute,, the ventilator will refresh the air in 
an average-size room in twenty minutes. 
The machine's pollen-removing feature 
gives hay-fevtr and rose-cold sufferers 
considerable relief. 



OCEAN BEING DRILLED FOE OIL 
*1 'h FROM STEEL ISLAND 

Jr 

Off shore near Ventura, Calif., a steel 
island has been constructed in the ocean, 
and from a derrick mounted on it, a com- 
pany is drilling En the sea for oil. Off- 
shore drilling for oil along the California 
coast heretofore has born made possible 
bV 4 the Lint: oi large steel and concrete 
piers, but the steel island does away with 
the piers entirely, Alt equipment, includ- 
ing boilers, is located oil the island, and if 
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Shields Guard Firemen Against 





Asbestos shields are being used by lire 
fighters in Germany to protect them from 
the ir terse heat of a big conflagration and 
enable them to approach nearer the hla^e 
and thus battle it mure effectively. One 
typo of screen LS shaped like a lug umbrel- 



la and is opened and closed like one. Ill 
addition, there are rectangular folding 
screens containing openings for several 
hose pipes. From behind such a protcr- 
tiim, the pipe men can place the tenter 
where it will do the most good. 
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T-JUG hunters have just as many thrills 
in their lives as their fellow scientists 
who stalk head-hunters in Mew Guinea; 
who dig for loss iEi zed remains nf dino- 
saurs ira Mongolia, or whn try In find some 
fresh morsel of natural fact behind the ice 
barriers oi the polar regions. 

One big advantage of the hug; hunter 
Over those engaged in tilher branches of 
natural science is that, ii circuni stances 
compel, he can find material for a life- 
time of study among the insect creatures 
of his hack yard. Yet the: ling hunters, ton, 
g"0 So the ends of the earth in pursuit of in- 
teresting specimens and fads about them. 

5ir> it was that Dr. Frank F.„ Lutz, cura- 
tor of entomology at the American Mu He- 



rrin of Natural History, 
vent with an expedition 
of some oi his associates 
to Hurra Colorado island, 
ill constructing the Pan- 
ama canal, American en- 
g incurs flung a dam across 
u tropical rover. The wa- 
ters oi a new lake — Gntun 
— mse in the mountains, 
mid one peak that had 
been undistinguished was 
engulfed until only its 
green top rose above the 

surface. This is Burro 
Colorado island. 

It was a temporary nest 
or bivouac of army ants 
that held the attention oi 
tin: entomologists. What 
limy found was a fabric 
of living ants, their claws 
interlocked to form a 
fill Mini lke shelter for llie 
cjurcn and her brood. In 
defense of these, the sol- 
diers are at all times 
ready to fight and die.. 
H ere is a loyalty untaint- 
ed by individual coward- 
ice, mid it is in probing 
into such matters that entomologists find 
as much that is fas dual ing as Roy Chap- 
man Andrews might in sorting through 
old hones- in the dried-tip swamps (if the 
Gobi desert. 

Army ants, as Dr. William Morton 
Wheeler lias pointed out, correspond lo 
the nomadic hunter stage: of human devel- 
opment. They have no fixed abode. They 
are pure nomads attd carnivorous; more 
or less constantly on the march, they rav- 
age as they go. Their bivouac is a tent 
formed of the bodies of the living ants 
ill emielveK. In the present inist an c C, ac- 
cording lo Herbert F. Sell war*, who ac- 
companied Doctor Lutz to the island, the 
living curtain of ants was suspended from 
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a tree trunk at a level only a few feet 
the ground. The trunk was slightly its- 
sloping toward its base f thus forming 1 a 
somewhat cave like hollow, of which the 
ants had availed themselves. A Han a that 
crossed she trunk near this point served 
as an additional support for tEiis animated 
tapestry. 

You might actually have thrust in a 
stick and tugged at tit is vital textile with- 
out ripping the almost clothlike shelter 
the ants bat! formed about that which was 
precious tQ them. Along (he line of march 
of the nuts there were here and there 
smaller clusters of the insects comparable 
hi structure to the large nest h constituting 
possibly temporary caches. But to return 
to the main nest. 

Doctor Lutz determined to take this 
curious fortress. The big catch, of course, 
is the queen and he got her along with 
most of her people, First he put down a 
barrage of kerosene. Reside him was a 
bucket of formaldehyde and he was armed 
with ft long-handled shovel. 

Then he reached for the nest with the 
blade of liis shovel, A substantial part of 



Tup. Beetles Imported from Japan Ranting 1 Cypsjf 
Maths ^ Bclcw, Watching Haney Bhs ]l Wart 

the army ants had been tossed, still cling- 
ing as, o fabric, into the killing fluid before 
the insects could organize a defense. A 
few did climb tile handle and bite Doctor 
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nowadays may press their 
noses close Lo a glass jar 
in which the single dread- 
Mil inhabitant is a linirv, 
black tarantula. An angry 
rattlesnake might b n 
more easily avoided than 
the si lent rush of this 
eight- legged, venomous 
giant nt the: spider family. 
Some of the largest spec- 
imens are found in trop- 
ical America, hut these 
Creatures arc to be fount! 
also i ]i A r i z o n a , Me w 



Lutz, Rut he did not 
cease his frantic shovel- 
ing until tile inner de- 
fenses of the fortress had 
been laid hare and the 
queen was observed in ef- 
forts at CHcapc. Quickly 
Doctor Nut a readied for 
lier with his forceps and 
felt that with her capture 
he had acquired a valued 
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i 1 '; Belcw. Tarantula 



specimen. 

From times far in the 
past primitive pen pi cs 
have used these army- 
ant S ' p O werful jaw s as 
surgical instrument!!. In- 
stead of stitching a 
wound, it was their custom to draw the 
lips together and then, one by one, hold 
angry ants so that their closing mandibles 
would serve as stitches. 

Flephants? Where the elephant hunter 
stalks his game in Africa there, too. must 
go the bug hunter who would capture the 
giants of beetle kind. As tilt: smaller spe- 
cies, which any country boy knows as the 
tumble bug, center their existence around 
Cows, so there arc hectics of an appro- 
priate size similarly linked to the destiny 
of elephants. Megasoma Goliath is of 
such proportions that Jack Dempsey could 
not conceal -one in his closet! hand. 

Under the direction of Doctor 1-utK, the 
American Museum of Natural History has 
established an insect zoo, Visitors there 



Mexico and Fexas, Feeding time for the 
tarantula is as exciting a moment for the 
visitors to this zoo as similar occasions in 
the lion house, and he would be an un- 
usual person who did not fed a shudder 
as ,i cockroach i-; dropper! into the glass 
cavern of this evil tiling. 

"How many sorts of insects are Lhere V* 
I asked Mr. Sell war?. 

J, No one knows the answer to that/' he 
replied, “Certainly there arc in excess of 
half a million known species. New species 
are Constantly being added Co the list. Ob- 
viously, then, there is plenty of work to he 
done by those of us who devote ourselves 
to the subject ." 

Plenty in the word ; as a matter of fact, 

{Ch-jILlLmili'iL iCi ].i2A) 




? 0 1 Ouj^aJJ £?, / 

POPULAR MECHANICS ,J , W / 

■ i ■ $/K4jjuu* 




Twu-Mu Pursuit PEane Recently Developed, far the Army ; ft Is as Fail as a &i n cle- Scaler f-rd Una ibe 
Added Ari.vir.tauu of a Gunner in the Sfack tc Protect. Craft from a Rear Attack 



PURSUIT PLANE FOR TWO MEN 
DEVELOPED FOR ARMY 

Although experts Slave always tn.iin- 
taiiled suefi a ship was impossible, el [wo- 
man pur suit plane tlaH recently been built 



and delivered to the army, the lir«l of see- 
oral such craft io he added to its flyinj? 
forces. The l wo-s cater has all the speed 
os" the si n s^Ec lighter with the added advan- 
tage of a gu oner in the rear seal for pro-* 
tcctinjr the area hack dE tEie pilots 
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REFLECTOR FOR CAR WINDOW 
HELD EY VACUUM CUP 



Added safety for motorists at nielli is. 
provided by a star-shaped reflector for the 
rear window whic.li fa hold in place on the 



KeflectcT 



far 



Poikiou 



a Rubber Yucuuin 



inside by- a vacuum cup. Tn Case the tail 
lifrEit fails, the reflector throws back a bril- 
] ifint red light ,-fa tt is. struck by- the heart! S 
fr-mu the heard ijjhts uf a car in the rear. 
The reflectors arc also used for side iviii- 






■ I "‘.vs to warn driver-, approaching from 



cross streets. 






COOLING MAIL TUBES SPEEDS*, 



UNDERGROUND DELIVERIES 



8 ^/ 



r o prevent overhearing from friction, a 
system has huen in stalled in 
he underground mail tubes of the Berlin 
tubes, operated hv cont- 
used in Ei.iei riling special- 
and it was found necessary 
cooling system in the busy 
the post office wills 
('tuple llnf airport, Letters are dispatched 
main [)Ost office direct to the air- 
stops on route by use of a 
of switches which cnalsles the sub- 
tO route mail past them. 
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% ' y Self-Supporting Steel Roof Made I4y Welding 







weld hi g per hour was done by the eight 
operators, working like human flies high 
above the ground, Each operator had a 
block and Call to ho^t or lower h till self 
along the root as the work progressed. 
More til ail 4ffl ton?; of steel were used in 
constructing the four roofs, each 2SR feet 
wide by 140 feet long, 

&Ht T 

CHEMICAL CHANGES IN LEAVES 
CAUSE AUTUMN COLORS 

Complex chemical changes are respond 
1 slide for the gorgeous autumn colors in 
/^leaves. Dr. Charles E. jjatido , of the dc- 
^jurt rnent oL 'agrTcuTfure, in explaining 
1 1 . , -.v I < ;, Vis TuTi “from gre'e is lb gay colors 
the fall, points out that two general 
of chemical compounds, earoltnoids 
and ant llO cyan ins, help trees and plants 
dress up. Carotlnotd pigments are present 
in alt leaves but arc masked most of the 



Arc welding has made possible the first 
Self-supporting steel roofs, No columns, 
stanchion!? or other supports were used, 
resulting in increased space in the four 
grain elevators on which the new roofs^T lime by greet! coloring matter, Chlorophyl, 
at Albany, N. Y. Seventy-six ^ which is rapidly destroyed in the autumn. 

permitting 1 ht carol ill oid yellow to be 
{fccen. if no other masking pigment is pres- 
ent, such leaves become pure yellow or 



sections of steel sheets, Hfl feet long and 
fifty inches wide, were welded together to 
form a curving roof supported only at the . 

top and bottom, Forty ; to fifty feet of Ooraoge, tike tulip treCj willow and 
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T<ip, WcldltiiK ttiG Si«L Boat at 
Stvtn □ Idf tc-uU! twines ; Bet- 
lum, Fulling a Strip o: Steel 
Lnia Flare 
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iVeis, The anthocyaiiins arc dissolved in 
t Jie cell sap and also arc concealed by die 
chlorophyl. except it) a lew purple or 
bronze -leaved pi [Hit's. When the eh lorn- 
pity] is broken down, certain chaoses in 
the carbohydrate content of the leaves 
may cause an increase in the an time van ills, 
resulting in strong rerE.n and purples til sil- 
inaCj lilac ItFserry, sweet gum and (lie mik-, 
Sometimes the two classes oi pigments are 
found mixed in (lie same plant or tree, 
causing a gorgeous mot din" of yellows 
and reds, 

id/C/r 

DOWN -PULL DRIVE FOR LATHES 
DECREASES VIBRATION 

To provide greater steadiness and de- 
crease noise, a small precision In the with 
down-pull drive is being offered, It b 
tl riven hy belt from a reversing mill nr 
niou 11 led under the bench, directly beneath 
the beads lock. Heeause of its compact- 
ness, convenience and safety,, this too! is 
well adapted to t Ei ic experimental, home or 
general repair simp. It is of the in e tal- 
ent ting type but can also be used for turn- 
ing wood, hard rubber anti compositions 
owing to the wide range of spindle speeds 
provided by the back -geared head stock. 
There is an index plate which tcEl- tin 1 op- 
erator at a glance the proper "earing nec- 
essary to obtain any desired power feed, 
also shows the gearing tor cutting 
screw threads. 
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FOR TINY AILMENTS 
HAS PETS AS PATIENTS 
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M&sjj Mohkty t«i>m Su-iilh America. Receiving a 
Ssn Frail rl-KS i s ft Hospital 

Rare furred and feathered pets 
exclusive clientele of what is 
Francisco's most unusual hospital, 
birds and animals from till over the world 
receive clinical care to keep them fit ill 
alien surroundings, 

r 

FORTUNE WAITS FOR PROCESS 
OF SEPARATING METALS 

3 'radical separation 01 mixed metals 
challenges the world's inventors and met- 
alhirgists. A fortune awaits the man who 
devises some machine or process for cx-j 
tract lug the Editions of dollars worth of 
rave minerals from that rich field in south- 
ern Oregon. Experts assert that lEsis part 
of Oregon has more met ah than tiny other 
district in the world, Emt they are so 
that their full value cannot be extracted. 
Millions of dollars in placer gold have been 
taken from this area, hut in addition, 
e lira rue- iron, platinum, palladium, 
osmium, ruthenium, tantalum, and many 
other rare minerals, that sell at 5 1 9 to $7 
an ounce are present. Rut no practical 
method of separating the complex mix- 
tures IillS been found. 



([The ocean cun tains enough salts to cov- 
er the United States with a Enver more 
than a mite and one- half deep. 



ta 

C iALvUX ) 






YCVUx 









i. 




By JAMES MONT AGNES 



I N t Ii i . 1 fatlio rmoin of the Canadian gnv- 
1 ennmcnt’s department oF marine, Ot- 
tawa, a message boomed out of the lend 
speaker. An operator decoded if Oil n 
typewriter, sent an answer, reached for 
bis telephone, and ealb ■! Dr. F. S. Farucy. 
He repealed to ilie doctor tile message he 
had hist receiver!. Is had nrigin.iled ru 1 hi? 
radio station at Cape Hope’s Advance on 
the south shore of the Hudson straits. 
I3)b iniles north of Ottawa, over a desert 
region ■ 1 1 rock and hush and unmapped 
lakes, The message asked tor medical ad- 
vice for a tvvo-y car-old Eskimo girl who 
was running a temperature. 

The baby had a pain in the leu side of 
the abdomen and had Keen given lir-l aid. 
The doctor’s reply hy radio was to put the 
bahy oil a liquid diet fur a few slays. Five 
days Liter Doctor Farney was informed 
ill at the girl had fully recovered. 

Doctor Farney is Canada's official lonty- 
di stance doctor. I i' is patients tire a* a rule 
anywhere from a thousand to two thou- 
sand: miles distant, I diagnoses their ;;i i 5- 
rncilfii through the symptoms reported by 
short wave radio from Lin. distant Arctic. 
His instructions are winged hack through 
the air, precise and detailed. To aid the 






Top, QblALiLln; Medical Advice- by Stunt- Wive 
L'i. iicili, Arctic Plane witii Etijjlre HhcirAi 'rim Pro. 
rLd-ra Sbtillir foi Nose On ly 
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the Arctic 



Above. Aif-Am’hu.laiK-o Pilots iw liiiiy-; Lett. ad 

A miivilnTiii- Plane fif ihe Nijril.Uf.ii KuCuuLLift 



l a St winter a fishing boil’s radio made 
contact with the Canadian government's 
station at Resolution island at (he Atlantic 
entrance to Hudson , straits,. It flashed for 
advice for one of its sailors, who had been 
washed through a scupper door and had 
had half his scalp torn off and sustained a 
fracture. Resolution island called VAY, 
Capo Hope's Advance, on ship wavelength, 
attd VAY relayed the message on the 
sill :-rt w a v c> H) 0:t;iwa. V AA. 'file re I >i >■- - 
tor Pamey wrote out a very detailed mes- 
sage for the stitching- of the sailor's scalp, 
and by way of VAA to VAY to Resolu- 
tion island the message went, from win: re 
it was sent to tEie ship. A week later Doc- 
I m r Partioy was advised hy radio that l he 
ii si m rig vessel had reached Reykjavik, Ice- 
land, with the .-tick sailor si ill li ving and E11 
the hospital there. 

Two chain-, of radio stations are operat- 
ed by the Canadian government in the 
north! and, one along the Arctic coast and 
the other inland. From these stations come 
many calls in a year for medical aid, some 
requiring simple remedies, others opera- 
tions, Experience has made llie radio op- 
erators skilled in giving exact information 
over the sur for ihc radio doctor. They 
have also learned to treat simple cases 



sick, Lhe radio operators at Canada's north- 
ern Stations are all equipped with a first- 
aid kit and a medical iiuiiiuiil 

A trapper wlici had been wounded by 
one of his traps En rhe middle of winter, 
did not Ibid his wound heating properly. 
He was sick, hut harnessed his dogs amt 
set out in the hitter cold to make the radio 
station at Cape Hope's Advance, fifty 
miles distant. Blood poisoning might set 
in, so he made the difficult trail to conic 
staggering into the post. There flic oper- 
ators treated him, and summoned the ra- 
dio doctor. The Ottawa physician advised 
an operation, and directed if by radio. The 
t rappe r rec ov c red , 
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i-c-ft, Shwi-Wi^ Opsra- 
i or qE the t' □ r North 
Copyinit a mE lj ;;i 4 c C::t - 
iTH In from tliu Radiy 
Doctor; Rfclww. Out; pt 
iln ShEpi of (he North 
Which H .is E r 3 11 p. Ji t 
Many Pnlienli from Re- 
mote Pl-sues to a EEos-pkal 
and Doctors 



without assist Artec from Ottawa., and to 
do simple operations on in si met scni from 
the invisible physician. 

To the most remote points in Canada, 
Doctor Parney is the only physician who 
c,in he reached. But to many other remote 
and isolated regions oi lEte northland, 
medical aid can be speeded more directly. 
Doctors and nurses can roach northern 
post 5 quickly or patients can be brought to 
Hospitals nine! doctors in short time. The 
radio doctor functions where no method 
of travel will bring medical aid in time. 

Late at night, art Indian pulled a tobog- 
gan into a northern Quebec mining camp. 
His load was a man the Indian had found 
unconscious in the snow, his feet, hands 
and face frozen. The thermometer, wEieti 
the man arrived, was fifty below aero. 
There was no doctor at the camp, no med- 
ical aid for miles.. But an airplane was ex- 
pected the next morning, and the man 
was made coni for table, till the drone of 
the big plane was heard above the LI Li- 
zard which had start eel tlial morning. 

The sick man was bundled into the cab- 
in of tbe ship, an emergency gasoline cache 
serving to refuel the machine for its fight 
with the storm. Within an hour, the plane 
was off for the nearest rail point, Ida miles 
away. It was impossible to tue twice tEm 
length of the plane, so thick was the snow. 
Below was bush, where a crash meant 



isolation and possibly death from expo- 
sure. Landmarks were obliterated. Blind 
flying was the order of the day in this 
mountainous region. With but a gallon of 
left, the plane landed at its destina- 
tion, where the patient was given imme- 
diate at tent ion and put on a train for 
Quebec city. 

Up in northern British Columbia, far 
beyond the railway, among high moun- 
tains, a man was seriously injured at a 
gold-mining camp by a premature explo- 
sion of blasting powder. It was hundreds 
of mites to the nearest town and medical 
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attention. A runner would hive arrived 
loo lute, A radio transmitter was hastily 
ringed up, and put in working order by a 
radio amateur who happened to be ai the 
camp. He made con (act with Telegraph 
Creek, ZdO miles distant. There a plane 
Was requested and left for the ramp, It 
WAS .summer, hut storms had been fre- 
quent, and row another came up after the 
pilot had left on the mercy flight. He was 
forced down ill that wild hush country, 
btLl managed to take otl again, to reach 
the earn]] in safety. There (he injured 
man, his face and upper part of his body 
Cut a oil horned, was put in the plane. Thu 
pilot headed for White Horse, Yukon ter- 
ritory, more than 300 miles distant. The 
flying ambulance encountered another 
storm, forcing the pitot to spend the night 




anchored on a small un- 
known lake 1 i 1 1 (he 
w c a t li o r clear e d r A 1 
White Horse, the pa- 
tarni was told he. had a 
fi gFuing chance to pull 
through. 

Doctors and hospitals 
arc few and far apart in 
the great no r( bland. 
Distances are great and 
ll i e w father is hard, 
Dug teams and canoes 
arc slow means of trav- 
el where the lives of hu- 
mans, rare at stake. To 
the subarctic and the 
arctic has Come the fly- 



Top, Typical Pfttfcnig of RiMto Doctixr:; 
Center, nn lsoLated Canadian Radio Siatum; 

LeEc. a Northern Pilot in Flying Togs 

ing ambulance, freighter of the 
air. recruited for mercy flights. 

In an open lw j o-s eater plane, 
equipped with wheels and not 
skis, a pilot and mechanic set out 
one winter's day from Edmonton 
for Ko rt V e million, 4 0 ft miles 
north in the Fence l iver country 
of northern Albert a. A message 
hurl come From tins pioneer farm- 
ing settlement that an epidemic of 
diphtheria had broken out among 
the Indians. Carrying antitoxin 
scrum, the plane battled extreme 
cold with its light engine for 
forty-eight hours mid landed at 
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Above, Radio Operators nc. 

One uf Hvy itatior.i. fer MeiI 
ka'I A:it; Ki tiiv.-. Plane Whicli 
S-aveJ h P^(|*ht Sutteri^s 

from Ati 7 ipj 1 il 3 h;IiIh — - >, .. 

. ^ ' J 

V cftniliotl where tin; thermometer showed future. Donald R. D ohtygr, pf the Wesiing- 

tbirty-cight below ZCrO. "<5jii:.i»sc ED^cTT^-and Manufacturing com- 

l Sic log of ono of | lie 1-H rgCSt airplar^^' pany, predicts flint sueh a system will en- 
OperatOrs in C-tnnilit shows that the calli^TlbEe tire human family to travel at a faster 
for plane -ambulance service are not nuly pace with greater efficiency and les? fa- 
fnr trappers and miners. Included iir^ligue. He says that future homes will lie 
tills year’s wnrk of this company, was aii^* of welded steel construction, with alumi- 
Itldlan with lockjaw a woman with a fracOb mini roofs and well Insulated walls and 



lured leg, a nineteen -year-old girl serious- 
ly ill with tuberculosis, an Indian with a 
poisoned hand, an Indian woman who 
was SO sick she had to be carried to 
plane on a stretcher., a woman who tried 
to poison Eicrseli in a mining camp, and 
mail who had gone blind after an Injury, 
Tills unit lit last year made forty-five mercy 






to keep out the winter's cold and the 
heat. Central plants will heat or 
I he home in addition to cleaning, COtS- 
and circulating the inside air, 
floor space will lie necessary, says Mr. 

, pointing out that today’s dining 
. in use only a small part of the time, 
wasteful o£ Space, 






flights which consumed 128 fly i tig hours, 

Gangrene poisoning is dangerous even 
with the best medical rare, A trapper had 
been wounded in the jaw by the accidental 
discharge ol a shotgun. This was 100 miles 
In the Eiush, and llii companions brought 
him to the small post of Keg River in 
northern Alberts. Gangrene had already 
set in, the man’s lower jaw and part of his 
tongue haring been shot awav. A runner 
made Peace river, the nearest settlement, 
ill two days. A mire to Me Murray air 
base, several hundred miles distant, start- 
ed a plane al once fur Keg River over un- 
settled bush. It Look the pilot just seventy 
minutes to bring ibe patient to Peace 
river. 

And so the radio and airplane are help- 
ing to save many lives in the Arctic. 



HIGH PRESSURE TO GUARD HOME 
ifjtf FROM UNWASHED AIR 

High pressure will prevent flu sty, tin- 
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' rubber to avert 



ICE ^DANGER ON ^ 
^ AIR SCREWS.. V 



■>i 



By coat ill g airplane 
iropel ler & with rubber, 
-:?englncer5 of one rubber 
flf^^Jeompany hope they have 



^■0 



reduced one more a via 
lion hazard. 1 11? “over- 
-shoes'" consist of thin lay- 
ers cemented to the met- 
al or wood blades by a 
patented process. The 
rubber in treated With a 
lubricant which reduces 
adhesion between ice and 
ruEjber and prevents 
chilled vapor forming in- 
to thick icc on the blades. 

There is also a disk for 
the propeller hub to pre- 
vent uneven formation of 
itre about it. The siloes 
were tested in a refriger- 
ated wind tunnel with 
satisfactory results, and 
"xare an outgrowth of the 
™>use of rubber on wings, rudders and sta- 
.bilizcrs to prevent ice formation, Et has 
^licen found that ieC Oil blades without 
^ any protection usually breaks off m large 
Cj chunks, throwing tlie propeller out oF Eial- 
anrCr The object of the coaling is lu cause 
llie ice to break oft in small pieces. 



Di?tatdtd M-SSerLsIa,, Pltkid Tip on, th,c Berlin Burn'll, Were Used hy the 
T-cn-H-ti in Cottwtructi-nj; Thb- U:i u j.ij.I Duiiitins 



JUNK USED TO BUILD A CASTLE 
ON THE RHINE 

Materials from the garbage piles of Ber- 
lin were used by the dump tender in "The 
Construction of an unusual building which 
Is known as “The Castle on the Rhine."' 1 
Nothing except junk was used by llte cas- 
tle's creator. 



BEWARE STRANGE BIRD PETS 



WARNS HEALTH CHIEF : 



Ttaiins Rubber Coated P-untller in Wind TiiTnifV: Each 
B.ade Etas ;i D ifluTcnc Rubli-fcr Ti vulrivut 



Parrots, love birds, parakeets and other 
similar tropical feathered pets should be^ 
avoided utiles s accompanied by a certifi- 
cate from a health officer declaring them 
free from parrot fever, according to Sur- 
geon-General Hugh S, Gumming, Some 

rff the breeding aviaries where liirds of tilt: 
parrot family are raised are infected, in- 
vestigation has shown. Birds from these 
aviaries may transmit the disease to pur- 
c ha sera. A1 though i tit e rst a l e r f \ ti ara lit i n c 
regulations have been amended to prohibit 
shipment of bird* beyond the state lien it s 
of infected areas, “bootlegging'* of the 
pets is anticipated. The surest protection 
against exposure is to strictly avoid con- 
tact with uncertified birds 
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Thinker” Pilot’s Trick Saves Plane 



■ 








The story of how a quick-thinking pur- 
suit pilot .saved a lug multi-motored hmuli- 
ing plane by a thorough knowledge 01 air 
currents when one of its engines went had 
over the jungles of Central America, has 
<£“V'i il brought to light with the return oi 
„ the LT r „S, army personnel who recently dc- 
liveret] five airplanes to the Panama Canal 
Xone via Mexico and Central America, 
bombing planes and two antpliihi- 
which composed the aerial fleet, flew 
unusual incident through Mexico 
Central American republics until 
Rica was reached. The landing lichl 
at San Jose, the capital of Costa Rica, is 
narrow anti at a high elevation. The field 
has been the nenie.sis «F several army air- 
planes in the past, and it nearly proved 
the same for one of the bombing planes 
this trip. The mountains are close at hand 
and the thick jungle crowds the foothills. 
Ttse last plane that took off un the recent 
flight, a bomber, threw a section of ex- 
haust manifold from the lefi engine when 
about 100 feet in the air. The engine be- 
gan sucking fresh air directly auto the car- 
buretor and flame from the exhaust played 
dangerously around the opening. A seri- 
ous fire threatened. The pilot was not high 
enough to risk turning hack to the land- 



Drawing SHawluR Hqw Cam Marion L. ILlfortt, *r 
LcEt. Taolt Advantage aE Air Current on Mountain to 
Save JtLi Disabled P.aa( 



ing field. And with the liigli altitude of the 
country and loss of power in the motor, he 
could not get flic required height Lo make 
a turn. He flew for several miles just miss- 
ing Lhe tups of the banana and coffee trees 
With the motors roaring out of synchroni- 
zation, But the pilot knew' he had to get 
>01110 altitude and get back to the landing 
field. He had once been a pursuit man, or, 
as they are called in the mi tit ary service, a 
IJ < | n ick thinker," and had often performed 
unusual tricks with the lilrlo pursuit planes 
when flying across the Rocky mountains. 
One of the tricks was to nurse one of the 
little machines to tlie top of :l mountain 
when the wind was coming from tlie right 
direction and cake ail vantage of the air 
currents there )o get additional altitude. 
ITc wondered if the same, tiling would 
work with the heavy bomber which he was 
tluw flying. There were plenty of moun- 
tains at hand for him to try his trick on, 
There was uho a * making; volcano crater 
directly in the path he was flying. He 
knew that if he ever got into the hot sul- 
phurous atmosphere of the volcano, he 
never could survive with llis plane, So Eie 
deliberately swung the big wings around 
in a quarter turn and headed for the near- 
est mountain. He headed down wind. Ilia 
speed increased to a great velocity anti his 
wheels scraped the tops of the jungle. 
Some of the other plane? which had been 
hovering above the crippled giant fol- 
lowed closely, anti at least some of the pas- 
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sengcF? ex peeled lo see tile bomber strike 
headlong Eli to thf side of the mountain. 
But instead of striking the mountain,, the 
wings begun U> creep upward in an un- 
canny manner, On and on up the mnuti- 
I a in side went tjAe plane until it reached 
the top. Here it shot upward like a game 
fish out of ihtj water. And Immediately 
tfpC pilot begat/ to swing it in short climb- 
ing circles dirrfctly above the crest. lie had 
taken a tl vantage of the air currents which 
rise along a/ mountainside and the one? 
which boil lip ward several hundred feet 
above mountain tops when the wind is 
right. When he had gained enough alti- 
tude, he njfadt: a beeline fur the landing 
field, 
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LOOSENS CAP 



RUBBER WRENCH 

OF FRUIT JAR OR BOTTLE 

Removing caps from fruit jars or hol- 
lies requires only a twist of th'e wrist with 
a handy kitchen aid which, in effect , *s a 
rubber monkey wrench, II is only a ring 
of rubber with n corrugated inner surface 
for gripping the clletul cap, but is highly 
efficient, since il cannot slip and a power- 
ful leverage can be applied. It will also 
remove nuts if a grip Call he obtained on 
iFienk, mid provided no greater force than 



It liltin' Wnnth tor RcmOvi-rij; 
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is contained in Lhe hatid 
cjuired lo turn the in. 
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SILENCER FOR .ARTILLERY 

Two lave in ven led 



silencer fur artillery ah d nival guns 
which was tested -recently, It ts attached 
!jto the muzzle "of a big gun and is said not 
mnEy to- repress tbe noise, but also to make 
tl ],t L ila ^ne and smoke invisible. 

V ' L ' VdfMr#Jt ^ (. tSt tv CI I rt.. 
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|Wft PiflptlJcrr- CoifltreLltd b V 
j / plane Effect 0$ Gcnf S>1|ifc 

GEAR SHIFT” FOR AIRPLANES K 
SEEN IN ADJUSTABLE PROF 

be S 



Pilch oE tl 1 1- jiropeller blades can 
changed in lligbl by the pilot of a new-*, v 
type airplane. The effect is similar Lo IhaL 
produced by the gear shift of an automo- ■* 
bile. The propeller pitch is controller 
through l S t e Center of l lie nkolor, which al- 
so is of new design, being built cm the 
principle of an interchangeable power unit. 

The Controllable-pitch pro pel ter has been 
the goal of airplane engineers fur th 
years. 
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SELF-LOCKING TACKLE BLOCK 
SAFEGUARDS HOIST LOAD i* 

L s^ - I 

Rack slipping of rope or cables during 
hoisting operations is prevented by a sclf- 
tockiilg tackle block so constructed Lhiit 
the cable may move freely in one direction 
only. When load strain is reversed, the 
cable is firmly gripped bv a lock actuated 
by the load itself. The lock may be disen- 
gaged instantly by means of a manual re- 
lease, Breakage of the rope linkage also 
causes the lock to been me effective, thus 
protecting the loadssijtL operator from in- 

inry ' J. o-W. C b *4. ' 
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^ Artificial Waves Provide Pool Surf Bathing 
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"C' QUIPPED witli a vrave-jirc-dudni nv; ; hi ne, a swim- 
^ mms port at BjjdiipexC. H unuHTy, pffere^jirf bath- 
ing, Rv-gry half fc.A-.if, i;'r(at 'pIStwhi- err s£t ifl lttMiQH, 
CTvaiinir artifiuial waves by r.ic-irr- oE reim^i retied air. 
This is Icept up for til tucn mhintw. tollewed It v n .*imil;:r 
p+FK'd el ifllffl. Tlh«l tbi eyde stan* anaicL. Thu 
are as liigh ns -.afeiy permits. The -waters -u< the pflol 
are radioactive, arid tine arEihui;i| niiE b- m e 3 ii n hc is said 
to he a; hualt'-i-.il uj that hi th.* Adriatic, where Buda- 
|:isi --in .1:1 mini ilie map of Europe was remade MVr 
i lie we-Ttrl war, cuttinjf off Austria, and vrith her f-T^n- 
Kary, fron the sea. 
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Two planes in Pacific coast service re- 
cently passed each other in the opposite 
direction, both aided by tail winds of the 
same velocity and Loth traveling at the 
same speed. One ship was flying at A.DCM> 
feet, with a north wind of forty miles per 
hour, and the other at K.OGO feet, with a 
soiith wind of identical velocity. 



Greta* Slit* for L-Ub' tat rui i; AiitG DoorS; Et wqi fiat 
Sjki? oe StsEri Cfothinr , 
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SPECIAL INK AND COLORED DUST 
^•| pj^ IMITATE ENGRAVING 

lA' " Anyone can imitate engraving' by u>mg 
a new special ink and colored powder. The 
lettering or writing is done with an ordi 
nary pen or artist's brush, thi- 
powder is dusted over the ink, And 
tiie two are fused hy heating with 
nil electric plate, alcohol lamp or 
_ga!i flame. The process is simple 
^ and inexpensive, ll also can be 
< used with a. rubber stamp and ink- 
ling pad. Any well -si zed paper for 
word in ary writing is suitable. The 
'"^company making the ink and 
"powder also has introduced nui- 
chines tli at will turn out the imi 
^tatiou engraving at higher speed 
hart is possible by hand. 

do the p r 3 n t i 

pass, the sheets through a com- 
partment where the powder is ap- 
^ plied and finally fuses ink and 
'■powder in a heating device. 
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G REASK STICK FOR AUTO 
DOORS IS STAINLESS 
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Made up hi stick form so thaL 
it is easily applied, a colorless lit - 
brieant for lock Longues and dove-, 
tails of automobile doors adheres to the 
surface and will not ruh oft or spot the 
clothing. When used on hood lacings, it 
does away with the customary oily film 
and keeps the hood from sticking, ft* qual- 
ities make the grease desirable also for 
easing doors, windows and drawers in 



COnr Bureau of Information is for your 
benefit; use it as often, as you please. 
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BARREL MAKERS EXHIBIT SKILL 
AT LEIPZIG FAIR 



Barrels ul Europe arc Used for many 
purposes besides catching rain water and 
as containers for apples or potatoes, as 
was proved hy a recent exhibit at the Leip- 
zig autumn fair. The collection oF barrels 
on display included everything from beer 
kegs, butter tubs and churns to the over- 
grown and elongated, containers used in 

many industries. t a ? *- t7 4f- * 
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OPPOSITE WINDS AID PLANES 





ENT L" RIES ago an Indian race Imried 
its tribal treasure in 1 3i c forbidding 
Code mountains of Central American In- 
cantations were tittered to keep it hidden. 
Nature responded and the jungle covered 
the spot- Earthquakes and landslides 
changed the terrain as the years passed. 
The treasure was dost," for the expedi- 
tious that searched for it returned home 
empty-handed. 

Finally an engineer appeared, Across 
his shoulders were slung instruments more 



magical than the charms of the early tribe. 
Slowly arid carefully he explored the dis- 
trict. driving stakes into the ground, turn- 
ing dials, and listening with his earphones. 
Eventually he said, c 'Uig liefc,” The pick 
and shovel crew burrowed down and the 
treasure was brought to light. 

Uncanny as it seems, scientists can walk 
across country and tell you, di Dig here for 
mineral,” or J TIerc is the place for an oil 
well.” Their delicate instruments probe 
deep into the earth. Witll the aid Of such 
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Above, PLttcs nl Potlcry from a Tombi L«fi. Li?ui- 
Willigm^ and. Radio FoijtLvft- Eo, locating Lo»t ur 
Buried Treasure 



reveal their hiding places when Elia! illet&LL 
detect tug device is brought within range, ' 
Panama ha* Hern the golden crossroad 
of tEie New World for hundreds of years, 
Ancient Indians, buried their hoards Ml the 
vicinity. Spaniards who dealt in ions in- 
stead of ounce h collected their cargoes 
there for transshipment to Spain. Return- 
ing '4Pcrs from California tramped over 
the Cruces trail between tile 
A, two oceans. 

Much of the metal that 
c rossed the isthmus is still 
t here, li a ving li e c n h u ried i n 



instruments, Lieut. George Will Earns, who t ^ 

makes Ins headquarters in Panama, is ; a? 

turning the hunting of lost treasures into ■ , — 

a Steady business. He has unearthed hun- 
dreds of thousands of dollars' worth of haste against the attacks of pirates and 
valuables in the last sis years. Gold and highwaymen. It is estimated lhat S^i.ODft.- 

silver that have been sought for decades WO wcrllu alone was n A era led in tly old 
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earthen jar etammcd with 
monty, In another spot 
he I In d h boxes of golden 
til f ar o rn amen ts . Some of 
the pu blie buildings of 
the old city are connected 
b_v underground tunnels, 
and in these Williams 
finds golden pitchers and 
howls, drinking cups, sa- 
cred objects, nod individ- 
ual caches of gold and 
silver money. From one 
tunnel. Ill led with water, 
he fished Up a 5 olid-go Id 
hall seven inches in fli- 



city of Panama in 1671 to hide it 
from the buccaneer Morgan. Lieu- 
tenant Williams has explored the 
ruins and is recovering chest after 
chest filled with doubloons and dol- 
lars, He is taking larger treasures 
from the ancient Indian graves. Even 
the Cruces trail is yielding its har- 
vest of gold dust and life in ted slugs- 
to Iils exacting search, 

Williams had an audience of skep- 
tics when he first trier! out his ma- 
chine. He was seeking a concession 
from the Panama government to 



Top, a Treat uje-HimrLnf Runt *nd It* Crr*; Kelrjw, Golden 
07 nnT,cr.E:i Kcitvc.-at (ram (lie Toinhs. of C<x!g 



search for treasure and offered to 



demonstrate It is ability before a group- of 
officials. He chose the ruins of a cathedral 
in old Panama as a likely place ami set up 
Itis instruments. Treasure had been Sought 
for years in the district and the o metals 
scoffed at the suggestion that any re- 
mained. But the machine gave affirmative 
.signals ailrl a hole was dug. Within a few* 
feet the treasure hunter uncovered a 
heavy chalice of solid gold. 

Since then Williams has prowled hack 
and forth through rite ruins, earphones on 
his head. In one place he. digs up an 



am c ter surmounted by a cross. Although 
these finds are mounting Up to an impos- 
ing total. Williams regards his treasure 
hunting in the civilized area as routine 
work. Mon: interesting is ihe exploration 
of ancient Indian graves and temples to 
which his instruments lead him. Less than 
a hundred miles southwest of the Canal 
Zone are tile Code mountains, the former 
home of one of ilie few tribes that resisted 
the Spanish conquistadores. Here, for 2,000 
years, the trill e panned gold from the 
streams and made It up into ornaments. 




Fl>ru LA 11 

Rut the tropic jMsiKtf*. teeming with poi- 
sonous sn a kes and iris eels, is no fj Lij.ce far 
white men. Only during: a few weeks in 
the middle of the dry season can the jun- 
gl c b c cn tered , Every yea r Wi L] inma make s 
a hasty trip to Code, and bis expedition 
returns each time laden with solid-gold 
treasure. 

On liis last trip Williams discovered a 
sacred mountain,, the whole top of which 
Is carved uut by hand to form an under- 
ground temple. The slopes of the moun- 
tain contain countless tombs of ancient 
warriors, each skeleton renting- on gold 
plates and surrounded by gold ornaments. 
In Williams' opinion, it will requite years 
to excavate tbe graves and remove the 
treasure. Aside from the value of the pre- 
cious metal that is recove red* the pottery 
objects are of high a rehreo logical value. 

In reaching the s&crrd mountain, Wil- 
liams sailed along the Gull ni Panama to 
Port Chame, where his boat wan anchored. 
A steep climb along overgrown trails took 
bis party io the Code region and the ac- 
tual location o f th e mountain was found 
by interpreting native superstitions, 
Whether the subterranean temple con- 
tains a huge hoard of treasure remains for 
future explorations to discover, as (he 
lateness of tbe Season prohibited Williams 
from making a complete search, 

11 The entrance to the temple was seen 
halfway up the mountain," says Williams, 
"hot it was a long, dangerous climb as the 
rock footing crumbled. The entrance ap- 
peared to he a small roottl. It had a crack 
in one wall, and on squeezing through, 
(his, I stepped directly into a vast hall. 
The solid-rock walls had been cut perpen- 
dicularly, Tn some parts there were tables 
of rock, and seats and stools, carved out 
by hand. Tall pots Filled with white banes 
were along the walls. The columns were 
mostly thirty inches square, but some were 
Cylindrical, SO round they seemed tn have 
been turned by machines, Tn the middle 
uf the temple stands a vault of solid rock, 
the (op covered wit h a pile of large stones.” 
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COLOR CHART TOR PIANQ KEYS 
LATEST TEACHING METHOD 

Teaching piano more rapidly by means 
of color charts Es claimed fora new meth- 
od called the “kolorgraf.” The keys of the 
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piano arc: identified by varicolored. Strips 
pasted on before the lessons begin. Five 
C-keys arc included. Each note is id cat i- 
fied Otl the piece uf music by a ring Upon 
the colored strip corresponding to that 
color key. A chord, of course, ls merely a 
combination of the colored strips and is 
played by striking the same color combi- 
nation on the keys. On the left side of 
each piece of music is the correct beat ur 
time. By memorizing tbe colors of the 
keys and the chord combinations, tlie stu- 
dent learns more rapidly* possibly six 
months to a year faster than by ordinary 
methods, according to the kolorgraf mak- 
ers, There arc color markings for both 
hands, and they arc presented on each 
sheet of music. 






RUBBER SPATS WITH BUMPERS 
PROTECT THE AHKLES J 1 

German men are 
adopting spats 
made of rubber 
and equipped with 
bumpers. The an- 
kle overshoes are 
made like cloth 
spats, except that 
they have a pro- 
truding section 
rubber on each 
Side. 
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fTCaustic soda mixed with aluminum ^ ^ 
chips is used to thaw out frozen hydrants, J -J — 

^ ca^U 



1/ 



o 




el*W 



5 cl- Up Ear the MnScEnp ■:■£ Thu (Q Deleraiins Meet Effective Ptaiiior. for Ti bccLIcs or *' Pcvrcr E|**" WHdi Houw Engines tf ail AJrpJfUl*. 



/'** 2 < x it\. £0* 

POPULAR MECHANICS , - 959 

'■ ;l j ,: - L 

Steam-Heated Plane Wing to End Air Danger 




Some of Petitions Tested Ibr Nacelles abn-ve the Wings: in G«l*r»1. ll Was Found the Greatest Reduction 
Iti Df&jf Waa. Obtained by Fitting NacelLe Directly Lnlo- tht Wing StniCture 



A NEW factor — greater comfort for pi- 
lots and passengers — is being added 
to the basic research program at tbr Na- 
tional A dvisory Comm ittee for Aeronau- 
tics, Two ‘oTKer factors? increased safety 
in flight ant! reduced costs, remain, in that 
order, the primary objectives (if its efforts. 
There lias been a series of tests aimed 
to increase the efficiency of multi-engined 
airplanes by reducing the wind resistance, 
or heavy drag, of the micelles which bowse 
tile engines attached to the wings. The re- 
sults thus far obtained indicate that, if 
the engine is mounted a slight distance 
above the wing, the influence of its nacelle 
on the air flowing between it and the sur- 
face of the wing produces much greater 
drag than when it is placed higher; that, 
if it ig bung below the wing, the drag is 
less than when it is in the other position 
am! grows progressively less ns (lie dis- 
tance is increased ; that, if the space be- 
tween the nacelle and the wing surface is 
covered, it is even less, and that the great- 
est reduction in drag is obtained by fitting 
the nacelle directly into the wing structure, 
Thus, it is explained, a, wav is indicated 

r l __ * , I _ i 
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to relieve the big airplane of considerable 
weight, and every pound iFsat can be re- 
moved means greater efficiency and lower 
cost. At the same time, these results tend 
ito add to the factor of safety' bv making it 
I possible to build a greater reserve power 
into the plane without sacrificing the oth- 
er vital factors. 

Taking into account the lift, interfer- 
:nce, and propulsive efficiency, the best lo- 
cation r>f the nacelle, with tractor propel- 
ler on a monoplane wing, for high speed 
and cruising, is with the thrust axis in line 
with the center line of the wing and with 
the propeller about twenty-five per cent of 
rhe chord ahead of the leading edge. The 
same location also appears to be the best 
in climb and landing, therefore excels in 
all conditions of flight, 

Experiments also are being conducted 
' in the use of steam heat for keeping ice 
from forming on the wings. The results 
are not as yet available, but tlm idea is in- 
teresting. As every student of aeronautics 
knows, ice picked up in flight distorts the 
wing curve, burdens rbc plane and forces a 
binding if t lie loud becomes heavy enough. 
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ROBOT PHONES FOR 
POLICE WHEN 

w d&s3>fa* 

commands “hands up” in 
an office equipped with 
a new robot alarm, lie 
aFL well have s boun- 
ce.” For this ap- 
se t off by a se- 
control without any 
ovement by the victim 
chat is visible fo the in- 
, starts l]v dialing 
police headquarters on 
telephone. A pliono- 
yrapli disk then is brought 
play and repeats “pn- 
ice, attention, robbery” 
and gives t lie address. If 
the machine encounters a 
line, it continues to 
for six minutes. 






POCKET STOVE TO 
WARM HANDS 



Equipment ;or Ov-crcaming Cu rvai lire ol Ksi *li la Uatd li-y in Sn$- 

ous! h: I Transmissnon b y Ultra SbGT:-Wivt Kn-.I.r: 



ULTRA -SHORT-WAVE RADIO SET 
WORKS AT LONG DISTANCE 



Operating on a wavelength of fifly-sev 
eil centimeters, or slightly more than 
half meter, ultra-short- wave radio equip 
ment, designed by Marconi, lias 
tested successfully ai a record distance ol 
16S mtles. Bi>th telegraph and telephone 
messages were transmitted. H 
radio transmission on such short wave 
lengths had not hern possible beyond ll 
Optical range. The Marconi equipment 
proves it possible to overcome the obstacle 
represented by the curvature of the ca' ' h, 
Simitar sets in the United Stales haw 
been Operated at ltorison distances, or as 
tar as the eye can see. Using the same 
equipment and a standard yacht tclephcu e 
set, two-way telephone comm tl n [cat i n r 
between the Martuni yacht and Rneca di 
Papa, near Rome, was maintained up to 
distances of eighty miles, while Morse 
message* were received at 150 miles. 



Hands and pockets 
may be kept warm for 
twenty-four hour* with- 
out refilling by :t stove no 
larger than a cigaret ease. 
Benzine is the fuel, an asbestos wick with 
a protecting metal grid being provided. It 

of heat, 
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How Pookct Stove Is Lighted; It Is fjfiEii Ee* Crying * 
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Mill Wheel for OjitrsAtfig Mine Cl; 
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OLD-TIME MILLS OF EUROPE 
ARE STILL USEFUL 



M^-CVH A NICg, 
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Europe's picturesque old rns i I L 
wheels Arc still In use, serving 
modern nations in various 
wavs. On tlie island of Mal- 
lorca, off the southeast coast 
ni Spain, stands a rnw 
of windmills, Si.v-btad- 
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cd wheels and t hatched roofs 
make these mills unusual. In a 
silver mine at J ohatittgeorgeti- 
stadt is Germany's only horse-' 
driven wheel for operating the 
cagiqs that carry the workers to 
and from the various levels on the 
main shaft. The old wheel resem- 
bles the o id -fashioned threshing- 
machine drive. 



ANTS ARE ENEMIES OF 
HOUSE FLIES 

House dies were so scarce in 
the lower Rio Grande valley ill 
Texas this year, despite condi- 
tions favorable to their production, that 
Eienlth officiates investigated and found 
ants were exterminating 1 them, There are 
numerous Varieties of miti ill the 



mn. 



and it was discovered nearly all devour 
the larvae of the dies and have become so 
proficient that there was a noticeable dc- 
-. create in tlie number of 
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AJuntijmjD Bmal-er Made In 
Twa Sections to Provide ,i 
Drain fc"or ["ats and to Pre- 
vent the t'i’me Ct mine i?l 
Contaci with 1 'ynil. ■ lann- 
dLc Is RcnriovaMc 



Above, Efurtric Ice-Cream Fueler 
ivLtK Mi 1 1.:-1 - 1 1 1 ivi;r Li^hfiri TlhH I Q|>- 
(■rmaa AutivinnlkaUy In flit Freeman 
Compartment of Ant' Electric Re- 
criserainr . No Salt or Itc Is Needed 



A'.iovh.-. EleUric wlih Tri- 

nii; Connect i-ansi ani Exirii fieri 
Cord; Li Can lie Attached ta 
Wall or Any Smooth S-.ii-fftfia 
with Ruabtr V-jiCUunt Cdpf 



L^El. Knife- Sharpen^ 
lc'!|g Atlacluncrct tor a 
KLtcJiotL Electric Mo- 
lar j It Consists cf a 
Stone Lit a HoiseihK 
That Calckcj- Al I Cf> it : 
Qcide Holds ft I ■» tie Ln 
C Of tact Position; 
Hij>hl. MmluiTi L.Lnht- 

log Unit That Scre^B 
lute Lijflit Socket E^Lloc 
a Lamp RnJb 
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Right, A Ufa id a tat 
Cradle Rocker Run 
by EIecItsc Musor: 
the Crib 'Qli-J-c.d H 
ami Per ib wjtbuut 
lolls Oi Jlani; lit* 
Speed Can fie Reg- 
ulated 



AliOW. Handy Clip fni Holding C.itr 
Wl^Ch Attached to A^ Table 

knife : Below. An tuinul i»- l L r I h ■ ■: i r L >l Light 
Which Can Ee Attached te Dnor Cas- 
ing of Any Refrigerator. It Switches 
Oil when ihe Donj Is Opened 



Left, S«ii|i|i E-'incti And 
S^iOiii Coii'iLii ii r:'. ii Covered 
■wttb China to Hatch Cpl&r 
»: Kitchen; Tkur< Ary N:i 
BdeiaS Pam to Keep CSedh 



Luft P Adjustable CS-rapt-Frult 
ynd O range Peeler Which 
Kfmtkvea the Meat Complete 
ly wilheiat Any of r he White 
Shin e- fiitiiT Part of the 
RLiiiL; liJfchl. Jar and Bottle 
5 -treu -T op Q 11 *■ it e r W h i ■_ h 
Adjusts ftse]( 14 Ai:y-S=j:r 
Cop; a Twist as 1 III Handle- 
Loosens the Covci 
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I'ldurt 
in a Ifriiish 



Modern methods, have 
speeded up production so 
much that rush jobs are 
easy for the engineer, but 
not for the carpet maker. 
At one plant, a forty- 
horsepower toiler or- 
dered at seven o'clock in 
the in urn in £ was on the way to its desti- 
nation at three that afternoon, being Com- 
pleted in less than eight hours. On the 
other hand, a hand-made carpet ordered 
by a Loudon cluh required four months of 
labor by thirteen workers. The carpet is 
sixty-two feet long, thirty-five feet wide 
and contains nearly 10,01X1 ,000 tufts of 
wool, each of which had to be separately 
tied to the flax threads forming the foun- 
dation. Tu contrast, .i court dress was pro- 
duced for an American woman in England 
in twenty-four hours. It was of white 
chiffon, with hand-painted water lilies and 
a moss-green border. Iland-made cloth- 
ing is becoming more anil mo re a luxury, 
for over ninety per cent of men wear 
ready-made garments. One Leeds, Eng- 

L i U L /l { o! } 3 



Her* Ei Het'f InilijCfc E [10 -Toei Lijjhth^uK- I 
(cry! N uffl. the Swel-Slab 



INDIA'S LIGHTHOUSE OF STEEL 
TO WEIGH HUNDRED TONS 

Constructed of steel In a British factory, 
India's new lighthouse will weigh 100 tons 
.and will throw a beam that will be visihte 
for twenty-three miles in clear weather. 
The lighthouse will lie erected at a point 
seventy-five miles south of Bombay. The 
light will equal 65,000 candle power, 



ACCIDENTS KILL MORE MALES 
THAN DOES DISEASE 

v * Accidents kill more men and boys be- 
tween the ages of five and forty-five than 
disease. Twice as many die of accident 
injuries as of tuberculosis, the next great- 
, „ est single cause of death for this class. As 

CXJCu l\y 

LlLC Ji(r- ^ f 

.-W - ^ cXi' y/o/ 3* 



an example for tlie na- 
tion, the death statistics 
for niinoii in 1^31) arc 
quoted. These figures 
show that one- fourth oi 
all deaths of men and 
boys would be prevented 
by elimination of acci- 
dental and homicidal 
mortality. 1 33 Illinois, in 
that year, there were 2,755 
accident and homicidal 
deaths, as compared with 
] 1 ,035 deaths from all 
causes. Only oue-stxth as 
many girls and women in 
this age group die in ac- 
cidents, hut tuberculosis 
causes more deaths. The 
1930 figures show that in 
accidental deaths, auto- 
mobiles ate first, drown- 
ing* second, falls third, 
and railroads fourth, for 
the same age class. 



RUSH JOB EASY FOR 
ENGINEER BUT NOT 
FOR RUG MAKER 




land, firm has am output 
of two [men's suits pur 
m i n u tc d u ri ng eu C h w o r k - 
iug hour, while American 
manufacturer!; have sim- 
ilar high-speed methods. 
Turning: to bigger things, 
the engineer usually re- 
quires two years to con- 
struct a large steamship, 
hut a S , 500-ton steamer 
was built in seven 
months. In completing 
t04 engines in twenty-six 
working days, the Bald- 
win locomotive works set 
what as regarded ns a rec- 
ord for eng me building. 



Equipped in winter 
with a pusher for sweep- 
ing snow, power lawn- 
mowers did double duty 
in Denver parks. The 
►drive wheels were filled 
Width lead ami spiked with three-eighth- 
Imdl bolts LO solve the traction problem, 
ft is possible to handle packed snow two 
inches deep with the power pushers, and 
adso shavings left mi the lcc hv skaters. 



St&diu "Stardilighr'' TVajistJ an ''"S,n Besi,'” Lflnjan'* P.tnoiis CLacic. to 
Gaelic? Saimd In r Brondcuiing aa tbs Jlcars Are Strunk 



TONES OF “BIG BEN ,+ BROADCAST 
BY RADIO a £EARCH LIGHT” 



Ji Big Ben," London’s famous clock, now' 
booms the hours over the radio, A miero- 
p Ei one has been placed in the clock tower, 
and a powerful searchlight-pattern loud 
speaker has been trained on the clock to 
gather the sound as the hours arc struck. 
In this manner it is possible for all Europe 
to set its watches by Big Ben. 



SOLDER FOR STAINLESS STEEL 
'-,1 .. ^ SPEEDS HP WORK 

Soldering of stainless-steel joints lu a 
practical manner can be done in one- ha If 
to one-fourth the usual lime with a new 
fins, In ad [Sit ion, it gives a greater strength 
Of 2,000 pounds more per square inch and 
stays liquid in tEle joint more readily. No 
special tools are necessary, the flux being 
brushed on and the beat applied in the 
ordinary wav. Excess flux is removed to 
prevent dulling the finish, and the joint is 
polished with a special compound made-- 
lor that fpurpwc. \ f f __ / ** 
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PliKb a Small SrlOwpl&vr in DffiVtr 
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IMPROVED 

sensitive 
out of my 

T^HIS super- sensitive short- 
A wave converter is an im- 
proved model ai fKc *' Magic Box" f de- 
scribed in the October, 1031, issue. It is 
self-powered and many of the same parts 
can be used. A careful survey of the re- 
sults obtained with short-wave converters 
rlnring the past year shows that most of 
the broadcast receivers, while highly sat- 
isfactory for broadcast reception, lack suf- 
ficient rX sensitivity to give best results 
when used with an ordinary 2 nr 3- tube 
converter. 

The addition of an inter mediate-fre- 
quency stage in tile present converter, 
which can he tuned to the same frequency 
a-; the broadcast receiver, adds the neces- 
sary r.f, sensitivity larking in many broad- 
cast sets. There are no additional con- 
trols to manipulate, as once a setting of 
iltc broadcast receiver has been selected, 
the intermediate stage is tuned to reso- 
nance and left there. To obtain all the 
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MAGIC BOX iiia&es a 




midget type mid 
brought in the fol- 
lowing foreign .-,1a* 
lions at excel] c n 1 
1 mi fj-spea ker vol- 
ume: PCJ — Hitver- 

( Cofntim*f?rl i.t page ISO A) 



short- wove 

AX- Receive 



By R r E. DAW 



tta hi possible. hit untuned r.f. 
stage f employing n screen-grid 
tube, is used ahead of the screen - 

grid del tie tor, 

A ty-pe-22” tone i- List'd as the 
fisciHrilrjr, which is timed virli the 
i El- tec lor by nuan- of a two-gang 
variable condenser. 

This com bi nation 
reunite i FI si ill plifu'ii 
control ,'L n rE ex t re tnc 
-L'lisit ivity that wilt 
bring in any short* 
ivLue signal that is 
above the noise lev 
c E„ For e x a m p E c, 
during tiif Hr -t test s 
m Chicagi i, Litis ciL",v 
converter was used 
in connection with 
: l i l ordinary Inrun f- 
cast receivtT of the 
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Building a High-Voltage D.C„ Test Meter 






The wattage then becomes Z5 
oil cadi resistor. Types of this 
rating arc standard. If the 
builder docs not require a read- 
ing m over 1„IKJ0 volts, the prob- 
lem is very simple. With the 
tnm-mil meter the resistance 
cait be a single 1-meg, oi the 
1-watt type. In this instrument, 

however, there is a simple plug 
arrangement for changing the 
value ot resistance, in series 
with either meter, to obtain a 
number of .different fun-scale 
readings. With 1(30,000 
ohms in series with the 
1-mil meter, maximum 
dell ect ion is indicated 
with 11KJ volts. With 
the same resistor in fie- 
L'ies with the 5-mil me- 
ter, 500 volts will cause 
full-scale deflection. 
The 100, OOfl-ohm re- 
sistor must be a 2.5- 
watt type for the 5- mil 
meter. A third resist- 
ance of 10,000 ohms is 
used for tEie lowest 
range on the meters. 
With this value, 10 
volts is, full-scale read- 
ing for the i-niil me- 
ter and 50 is maximum 
for the 5-mit meter. 
The change- o v c r 
switch may be au or- 
dinary one with laps, 
or t h r ee single-pole, 
double-throw switches. 
The meters and switch 
are mounted on a 
bak elite panel, and the 
binding posts careful- 
ly marked. The wiring 
diagram is very simple, 
the r e a r-v i e W ph 0 Lu 
below indicating the 
method of mounting 
the various resistance 
Units that go to make 
up the series values 
specified. — Edwin C. 
Ewing-, Jr,, Chicago, 



range of amateurs and 
service men. Good ac- 
curate resistors are 
necessary aa multipli- 
ers, anti several suit- 
able makes are avail- 
able. The instrument 
has two .separate me- 
ters with different scale 
readings. These are in- 
expensive d.c. mi Hi am- 
meters and arc rated 
from zero to one mil 
and from zero to five 
mils, respectively. 
With 1-meg. resistance 
in scries, the one- mil 
meter will L it cl i c a t e 
1,000 volts over the full 
scale. One meg means 
1,000,000 ohms, and 
this resistor, in series 
with the five- mtl me- 
ter, will indicate 5,000 
volts over the full 
scale. Il must handle 
about 25 watts, while 
most of the small re- 
sistors available will 
not take care of more 
than from 1 to 3 watts, 
So, it will be necessary 
to build up the 1,000,- 
000- ohm resistance by 
connecting ten 100,000- 
ohi]] resistors in ncries, 



This homemade instrument will 
give accurate voltage readings 
throughout the entire range use- 
ful to experimenters and radio 
workers. Such instruments have 
been quit e expen si v e i U 
the past hut the parts are 
u mv w i t h i [] pu eke ibo ok 
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/TAP A ISLE nf repro- 
diming the full tonal 
range of the many muni- 
ments that compose a 
great symphony orches- 
tra, new types Pi l Abes 
make modern receivers 
real musical instruments. 

Up to the present time, 

266 tones by actual count 
have been missing- A 
number oi these, togeth- 
er with the instruments 
that produce them, are 
indicated in the column 
at the right. Receivers a 
few months older than 

those recently introduced employed tubes of limited frequency 
range that were not capable of reproducing these particular 
tones. The results obtained have hern a fair imitation of the real 
music but discriminating' music lovers were not satisfied. Xow 
for the first time it is possible to obtain from the loud speaker, 
the rich full-bodied lone that heretofore hat! only been heard in 
an orchestra seat. 

The new rubes provide greater sensitivity and selectivity as 
well as better tone quality. They arc quieter in operation and 
have extraordinary reserve power. They will greatly improve 
short-wave operation, which has been seriously hampered by in- 
efficient tubes. The new sets employing these tubes require sm alt- 
er power Transformers, and chassis, Volume control has been im- 
proved and the cost of operation greatly reduced. TEiese tubes 
arc not interchangeable with any previous types, 

The tube tlie man is holding in his hand in the central photo, 
is known ax the C-a7. It is a triple-grid amplifier with a dome- 
shaped bulb and is designed lor greater strength and stability, 
lower wattage ant] quick heating. It ts adaptable to special de- 
fector and oscillator design and Eg especially' recommended for 
short- wav's operation. 

I he first tube below at the left, in the SanLe photo, is known as 
the C-56, This is an amplifier of smaller siae anti lias less tend- 
ency toward micro phonic noises than previous types. It lias 
higher amplification possibilities than the well-kn own 27-tvpc by 
50 per cent, The next tube at the right Is the CX-82, a mcrcury- 
vapor rectifier possessing a higher voltage output with better 
regulation than older types. It has enabled the set manufacturer 
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amp. for the tiny dry-cell battery designed 
for it. Thus it may be readily seen that 
(our of the popular type-230 vacuum 
Lube.*;, connected with filaments in paral- 
lel will draw but .240 amp, of current from 
the flashlight dry-cell battery. These tubes 
make fine detectors, amplifiers ami oscil- 
lators and Lake as little power as possible 
consistent with satisfactory Operating per- 
forin an re. As the flashlight batteries are 
deigned fur intermittent service, the best 
results will be obtained when not more 
than t wo of the type-230 tubes are used. 
As the tubes require 2 volts for the fila- 
ments, and the flash light- celt unit delivers 



High-t, Henry L. CaTfctr. Jr., Youngest AW-WcUl 1 
Radiy Operator.; ALn-we. Di. Gcf-rce W. Kirk, Qld- 
cat Li-n'r t.-t'J, Airjrtur 



Oldest and Youngest Radio fl Hams' 1 



3.S volts, it trill bo necessary to use a 40- 
ohm rheostat to regulate the filament sup- 
ply for one 2.10 tube or a 20-ohm rheostat 
where two tubes are used in parallel. The 
rheostat is connected in series with one of 
the filament leads. The B -battery supply, 
required fur the operation of port aide ap- 
paraluSj may be obtained from the small 
R- batteries commonly used for C-btas in 
battery receivers, 

([Blueprints; covering radio construction 
articles in past issues can he obtained for 
25 cents each; material lists are always 
available without charge. 



Youngest of all the world's licensed 
radio amateurs is ten -year-old Henry 
L, Carter, Jr., of Rochester. N. Y,, who 
operates .station Wdb'TB, according to 
the American Radio Relay league, 
Henry is a good operator and has a 
large number of verification cards from 
other amateurs throughout the United 
States. The oldest licensed amateur 
radio operator is Ur. George W. Kirk, 
who at eighty -one taps away at the key 
of station W8ARJ at his home in Cur- 
tice, Ohio. Many voting ladies, known 
as ,S YL\" and “OWV if married, arc 
iLlso prominent in the amateur list. The 
title of youngest wireless YL belongs to 
thirteen -war-old Josephine Kolias, station 
W8EKM, Ken more, NT, Y. 



Filament Supply far Portable Apparatus 

Flashlight batteries make -in excellent 
filament supply for portable receivers, os- 
cillators and similar test apparatus that 
must be compact for practical purposes. 
It is not generally known that the stand- 
ard three-cell flashlight bulb draws a com- 
paratively high current— approximately 
,2fKl amp, This is slightly in excess of J4 
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Removing Dust from Receivers 

One of the handiest tools for the expert- 
ise rater, or radio-service mmi, is a h lower 
for removing dust frons receivers. A large 
auto-tire pump oil I du for the purpose it 
fitted with a suitable length of rubber tub- 
ing, A nozzle may be made from copper 
tubing, flattened at the end to distribute 
the air. With this blower it is easy to 
clean all parts of the set, especially be- 
tween tlie plate?, of the variable conden- 
sers where dust accumulation is a corn- 
ea use or poor reception. — Don Rus- 
Joplin, Mo. 



Storage Rack for Small Parts 

bottles, or small glass 
are fine for storing nta- 
screivs* nuts and other small parts, 
as fixed condensers, resistors* bind- 
solcl string Lugs and tag ends of 
solder. The Emttlcs may be labeled 
plated in a rack at the rear of the 
bench. The parts are thus kept sep- 
aucl in plain view, 



* firtspper ates on Eitt i^r Af or D.C, 

For individual room use in hotels, 
homes, offices or studios where a small re- 
ceiver for local programs is required, this 
portable set may he operated from any 
110-volt supply regardless of the type of 
current available. It will operate on either 
a 2o or dO-cycte ax. supply as welt as d.c. 
without alteration, A carrying case in red 
or blade is available, and rhe total weight 
of the set is hut pounds. 



fiFot I urther information on any radio 
construction article write to the radio de- 
partment; citii service is free. 



Easily Installed 



This small auto receiver is Compact 
enough for easy installation in either of 
the three positions shown. The upper pho- 
to shows the receiver mounted on top of 
the speaker, directly hack of the driver’s 
seat, by means of brackets. The usual 
under-dash installation is illustrated in 
the center photo, As the receiver controls 
are cm top and easily reached, the set may 
lie placed directly ott the floor between 
the driver and passenger, as shown bclow\ 
This six- tube superheterodyne set includes, 
screen -grid tubes, new rype 6- volt heater 
tubes, which decrease A -battery drain, 
and a full-floating moving-coil dynamic 
speaker. The B -batteries may be boused 
under the front seat or sunk in the floor. 
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W/TTH this vertical outfit, costing less 
' y than a dollar to build, you can pro- 
duce enlargements that are just as go nil 
as those made on a regular conuncrcial 
machine, No special lenses are required. 
The framework Consists of art uprigFut, SCt 
at an angle, a camera holder and a lamp 
house. 

To make the up right, use throe lengths 
of yellow pine as shown in Fig. 4. A mor- 
tise (o provide a track for (He elide Ik out 
the full length of two pieces. For strength, 
join these with the popular box joint to 
form a three-sided box, A length of 
three-ply veneer is then glued in in the 
slide track. The ends are cut off at an an- 
gle as indicated, and tEnz bottom is plugged 
with a block that Jits tightly. 

The camera holder in which the neg- 
ative box slides, is shown in Fig, S, and 
Consists of two pieces of veneer, with 
the opening in one larger titan in the oth- 
er, to provide a ledge to hold two pieces 
of glass, ft is securely glued and doweled 



to a slide which fits nicely in the track of 
tlie upright, All oi the above parts are 
given a coat oi shellac, sanded, and stir- 




V 



974 



rOTULAU MECHANICS 





Ejwcs ram Ecmwq 

COUNTCn^itlEflT 

r*- 4 






• 7 r-^ 





r *T J 




-r 


1 

■< 





< 




faces exposed to thu enlarging light are 
coated with dead -black wallboard paint. 

The lamp house ls designed to utilise 
tile illuminating power of the li ghts Eg the 
utmost. Heavy cardboard is glued inside 
f_a wood frame, as shown in Figs. 1, 2 
m^T^. Both sides are made fireproof by 
coating with water glass, which is also 
used to attach sheets of crinkled tinfoil. 
The lamp sockets are boiled inside of alu- 
minum drinking cups* 3 in. in diameter. 
tJ Flashed opa l Edass i s used to diffuse the 
lij=dii evenly. If this glass is pot available, 
^wo pieces of plain glass, with a sheet of 
lb-lb. bond typewriter paper between 
them, may he substituted. Lamp house 
mid camera holder are counterbalanced 
by a sliding weight inside the upright. 
Linotype metal is cast in shallow boxes 
aled jj-ith water glass, and a hole ls 





drilled in each weight. A sufficient num- 
ber are strumg On a heavy ford, passed 
over the pulley on the upright and tied to 
a screw eye on the slide. A hole is drilled 
ip the base of the upright Em mediately 
above the plug at the lower end, to enable 
one to anchor it to a table with a metal 
clamp, 

Any small folding camera may he quick- 
ly fastened to tile holder. Remove the back 
and snap it in place with heavy flat rubber 
bands. In using a box camera, lay aside 
the outside part and provide a veneer box 
around that pari in which the lenses are 
lilted. The box is in turn attached lo a 
frame that can he snapped to the camera 
holder, With cameras of odd design, the 
reader can easily make a suitable connect- 
ing attachment, In use, the camera is 
shifted up or down until a picture of ilie 
desired size is projected on a piece of card- 
hoard laid on the table. Then focus is ob- 
tained by moving Lhe bellows, in case you 
are u F-ing a folding camera, or by adjust- 
ing the camera, if yiiu have one of the box 
type in. the veneer case, the latter being a 
rather tight fit to permit such adjustment. 
Turn off the light, exchange the card- 
board on the table for bromide paper and 



& 




POPULAR MECHANICS 






matt- the ■exposure. Leave the camera 
sb niter open at all Limes, e:\posing only by 
means of the light switch to eliminate any 
possible vibration. A good way to mask 
the space around the negatives is to apply 
adhesive tape Lo the edges ot the glass in 
the h older. 

Extensive testing of this enlarger has 
ln:cn made and it was found entirely sat- 
isfactory, The spec til ca Lions are correct 
for any box: camera, and for folding cam- 
eras up to postcard size. Larger sizes will 
require a higher upright because of rhe 
longer focus of the lens used with them. 



Copperplating without Electricity 

A thin coating of copper may be plated 
onto iron or steel objects by shnpty im- 
mersing the work, for a few seconds, i ri a 
solution made by dissolving copper sul- 
phate, \y± nz., in 1 gal, of water. When 
the copper sulphate lias dissolved, add 
commercial sulphuric acid, 1 flu. id o*. r 
pouring the acid into the solution slowly 
to avoid spattering. Before immersing the 
work in this solution, it should be thor- 
oughly cleaned by boiling it for a few 
minutes in a strong lye solution. When 
clean, rinse and dip into Lite copper so hi' 
lion. While a plate mad c in this way is- 
thin, it is suitable for a variety of orna- 
mental purposes. 



Typing Small Gummed Labels 

Small labels 
may' he typed 
near the bot- 
tom edge by 
using the 
method indi- 
cated. A sheet 
of paper is 
folded at the 
edges to fit 
over tire ends 
of the label. By placing Lhe sheet in the 
typewriter in the usual way, the folded 
edges hold the label as it is run through 
the machine. 



([A knife hladc whetted on a strip of No, 
W1 emery cloth will cut soft materials sucE] 
as felt, leather and soft rubber more ef- 
fectively than one that ha; been honed to 
a smooth fine edge. 




EmtirisciKy Douiiia-LlTl* RlHlii£ |>y Inicrling 

Qnjiziiij. Muling Pifiii in Side- at Bex 

Doubk-Linc Ruling Pen Improvised 
from Cardboard Box. 

For emergency use, a double-line ruling 
pen can be improvised from a small card- 
board box and two ruling pens. Holes are 
punched through opposite sides of the 
box to take the pens as shown. If lines of 
various spaCitigS are to be rUlvd.il will be 
necessary to make a box for each one. 



Cardboard on Side of Radiator 
Improves Heater 

When attached to tile side of a radiator 
opposite the exhaust heater, a piece of 
cardboard will mol interfere with the effi- 
ciency of the 
heater, as is 
often lhe case 
when it is 
placed across 
Lhe bottom, If 
il is necessary 
tor ore r still 
more of the 
radiator t o 
maintain the 
proper motor 
heat, be sure 
to leave an opening just in front of lhe 
air intake of the heater. 
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E F LQ Q R r \ T G offers c oil- 
siderable scope lo the 
home craftsman, with as 
many as a d often easily 
vvH'M'kfe'd materials to select from. No Spe- 
cial skill is required to lay wood flooring 
beyond the ability to bit a nail squarely 
oil the head, ft may be nailed directly to 
and across the beams over the 
sub flooring, or laid over oid floors 
or matched sub floors. 

Each of these methods has 
several tilings in common as re- 
gards the manner of fitting,, one 
of the most important feat tires 
being the proper handling of 
warped boards. Care should be 
taken to prevent this. The floor- 
ing t!i o old not be delivered until 
the last minute, and no- deliveries 
should be made when rain is fall- 
ing. No storage place other than 
a warm, dry room should be con- 
sidered- In spice of ah these pre- 
cautions, some boards will warp, 

To lit them properly, use the sim- 
ple flooring jack shown in Figs. 3 
and 2. If the hooked arm will not 
fit around the beam, use the nail- 
ing method indicated in Fig. J. 

When the joists are not accessi- 
ble, the simple met hot] shown in 
Fig. 4 can be used lo good advan- 
tage, gradually shortening tbc 



" pressure board" for suc- 
ceeding strips, Even with 
these rn eth od s, y o u sh 0 uld 
not attempt to force a 
hoard; a ki-in. twist will 
pull up and stay tight if 
well nailed, while a 1-in. 
twist will gradually open 
up again after being laid tight. Use the 
short lengths and warped pieces in closes 
and out-of-the-way places, reserving r 
long straight boards for doorways, < - 
posed surfaces and Eargc areas. If the 
warp is in the joist, it can be taken out by 
nailing a piece of 2 by 4-in. stock across 
the beams. This will hold a slight twist in. 
place where the individual boards 
would he insufficient to bring the 
beams level, In a solid unit, of 
Course, the flooring will hold the 
level surface after the cross tim- 
ber has been removed. 
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Where ^'ift-in. flooring is applied direct- 
ly in | he Tjcamfi, it is always necessary to 
remove the old flooring This 15 (lone a.l 
shown in I r ig F l[) r a (ter first removing the 
base shoe ancf possibly the base hoard and 
door trim. The new flooring is applied in 
tli e conventional manner, 
us in g c i g h l-p e nny cut 
easing nails. Each strip 
is nailed at every beam, 
driving the nails home at 
.a 45° to 3 5 D angle as ill 
Fig. 5. With some types 
of tongue-and-gr oo ve 
flooring, the nails can he 
hammered in their full 
length without danger of 
marring the edge of the 
wood ; with other types, 
the final fy-in. por- 
tion must be driven 
home wdth a nail set. 
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II ardwood flooring 
of 1: Ftu-ic]. thickness 
is usually tungued- 
and-groo ved all 
around. For this 
reason, the end cut 
frank one strip 
should always be 
used in starting the 
next, leaving the grooved end in 
place lor ttn: succeeding board. 
Joints may occur anywhere, pro- 
vided two side-by-side strips do 
not in in directly in line. The im- 
portant point here is that you 
need not butt the .mock directly 
OVer a beam, since a joint be- 
tween two beams will be held solidly by 
the tongued portion of adjacent boards. 
Fig. 11 shows the best type of common 
floor, H^fa-in. hardwood, being applied over 
tli agonal suh flooring, The procedure in 
cutting, fitting and nailing ia much the 
same here, with the exception that a Layer 
of waterproof building paper is laid be- 
tween the two courses. For second -story 
work, a layer of building felt should be 
added for insulation, but not on the first 
floor because of its absorbent quality. For 
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best results, nail onto and also 
between the beams, drawing- 
lines on the building- paper to 
show where the joist i are lo- 
cated. 

Re dou ring directly over old 
Hours is increasing in popularity 
because of its simplicity. This is 
especially true where ready-fin- 
ished flooring is used, The first 
step In this work has to do with 
tire old floor. It mu-st be as near- 
ly level as possible, and all pro- 
jecting boards should he planed 
nr nailer! down, as shown hi Fig. 

6. After that, remove the base 
shoe 01‘ quarter- round molding 
on the baseboard, the build itlg: 
paper and building felt, and lay 
the new flooring. This will Im 
Standard stock, tongkied- 

and-grooved in as many S 
dozen different ways as featured 
by different manufacturers, The 
ends of the board? are usually 
not grooved, but are simply but- 
ted tightly together. Use four-penny fin- 
ishing nail?, blind -nailing in rlie same man- 
ner as described for the thicker flooring, 
Fig. y. Where a single room is being re- 
floored, it is necessary to bevel a Strip, as 
shown in Fig, 13, in order io make a suit- 
able threshold strip. As there is no final 
edge on this piece, it must be face-nailed, 
using 1-in, No, IS cement-coated nails, as 
shown in Fig. 12. The nail? should be set 
and the holes filled with wood filler to 
match the wood, The flooring should not 
he laid tightly against the baseboard, but 
a clearance of about kg in, is left for ex- 
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pa Its idtl. The Opening, of course, 
is covered by the base shoe. Vis- 
ible hutting joints, such as around 
a bathtub or curved stair riser, 
should lie a tight lit, A simple 
method of determining the prop- 
er curve is indicated in Fig. 7, the 
board be i Elg slipped into place and 
the arc scribed with a compass. 

Rubber _ti.]-e is a com para lively 
new Jloor in g m e d i u m w h i c h is 
especially suited for the 
bathroom, s u n r n o m or 
kitchen. In its simplest 
form, the individual tiles 
are laid in a square-block 
pattern, as in Fig, 14. 
Much of the success of 
such a floor depends on 
the under surface. This 
should he as level as pos- 
sible, clean and dry. Over 
the floor, a layer of 1 y s ~ 
lb. building felt should be 
tacked or cemented, but- 
ting i l 1 1 joints and cover- 
ing t lie area carefully to 
within r Xi in, of the edges. 
The tiles should he laid 
ill a waterproof cement 
provided for tins pur- 
pose. A fight bond is es- 
tablished by going over 
the finished floor with a 
weighted roller or with a 
common rolling pin, plus 
pressure, as shown in 
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order t ti secure a neater 
joEj. Fig. IS shows the 
tiles being laid in ft di- 
agonal block, using- ft fi- 
lm border and a starl- 
ing course of triangular 
pieces. Notice here how 
each block is metre or 
less pushed into place 
so that a small portion 
of the cement is carried 
for wa rd bet w e o ti t b c 
seams. Cement project- 
ing above the blocks 
should be pro m p 1 1 y 
wiped off with a rag soaked in alcohol. 

LiinpLunm Flo ors arc often laid improp- 
erly, the comrn orient fault being the lack 
of the right ii Elder flooring. The best grades 
of I in ole u it laid over rough wood will al- 



StlilS the job. Best results are ob- 
tained by cementing the linoleum 
In the felt base, covering the 
whole surface. The seams, at any 
rate, should be properly coated 
with waterproof cement, as in 
Fig. 19, The manner of edging the 
linoleum against the baseboard is 
also important. It should never 
be a tight lit, but should clear the 
wall by at least Ya in. When ap- 



plying the base shoe over the 
edge, do not nail it tightly onto 






the linoleum, hut slip ft Strip of 
light cardboard under the wood 
and then nail to the baseboard, as 
shown in Fig, 22, and not to the 
floor. T-aid in this manner, the 
1 i n o 1 e u Itt lias t oo m t n expa n t| 
without humping. Linoleum should 
be tacked. If you must fasten it hy- 
ing, use 24-im. X T o. If? wire brads, driving 
these in until the beads are just lost 111 the 
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Fig, 15. Besides the square fi-in. blocks, 
rubber tile is supplied in a wide variety 
of shapes and colors, with plain -coin rad 
strips for border effects, 

Tliesc strips can be cut 
with a tooling or litso- 
leum knife, as in Fig. id, 
or with a line circular 
saw, A sanitary cove 
base, with molded cor- 
ner strips, as in Fig. 1/, 
is often used in connec- 
tion with the flooring in 



wavs show the hoard lines and eventually 
the board itself as the lino leu in cracks .rod 
chips away. The only correct way is to 
sec that the floor is as smooth as 
possible. Building felt, of a good 
weight, should always be used un- 
der the finished floor. This may 
be tacked or cemented down a> 



WHEN LINClEL'M 
CiPI E*irED !« PLAt£, 
SAriO BAGS Q? OTHER 
Wlie-HiTi Atre LAIO OVER 
SEAMS UNTIL tEM LHT U M* 
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Novel Jewel Box Resembles Pioneer Cabin 
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lion door (j f thill wood is ^lueJ in 
place and marked Co represent 
hoards. The roof is built of thin 
plywood nud covered with imita- 
tion shingles matte from 2- in, 
strips. of cigar-box wood, with 
slots sawed in them to represent 
s; li ingles. Whittle one side down 
to 4t wedge shape tor the overlap 
of the next course. Cut I he chi mi- 
ner from 1-in, material, and L: core 
and paint it to imitate rough 
.■stone, Nail ic to the side of the 
cabin and cut it in two, so that the. 



Resembling an old-fashioned log cabin, 
this jewel box is made from small green 
twigs, about ^ or 1 in. thick, with the 
hark left on. Cut twelve pieces, 11 in. long, 
for the sides and an equal number, 8 in- 
long, for the ends, while varying sizes are 
used for the gables, The pieces for the 
sides atid ends are notched deeply enough 
for the logs to fit closely together when 
fitted. The height of the sides, when as- 
sembled, should he about 6 in. The twigs 
are assembled by nailing them with lath 
nails, each fn tlm one below it, Avoid nail- 
ing near the Corners, or tSie pieces may 
split, The doorway is 2 in. wide, leaving 
the top and bottom logs intact- An I in it a- 



upper half will rise with the roof when 
tlie box ls opened. Hinges complete the 
assembly. Wood filler is used to calk the 
cracks. A lining lor the inside rtf the box 
can be made ol cardboard which may he 
covered with fancy cloth. No paint or vat- 
nish should be used for tbe walk, but [be 
roof, door and log ends should he stained 
to represent weathered wood.— Paul Had- 
ley, Piggott, Ark. 



CCard board boxes and paper hag* can he 
waterproofed by painting them with a di- 
lute solution of casein glue; when the glue 
has dried, paint the surface with formal- 
dehyde. 
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A Polish to Preserve the KLnis.li 
on Your Car 

The owner who spends many hours pol- 
ishing the surface of his car will appre- 
ciate this formula for a polish that requires 
no rubbing. Mix clear spar varnish, yi pt, ( 
iti high- test gasoline, l c /j pt., and to this 
add turpentine, 2 o*., and raw linseed oil, 
1 07., After the car has been washed and 
dried, apply the polish with a pad of 
cticcseclpth, keeping the pad saturated so 
that the polish almost flows onto tlie sur- 
face of the car f but do not rub it in. Ap- 
ply tEie polish quickly and do not go over 
the same area after the polish begins to 
dry, It dries completely in a couple of 
flours, depending on weather conditions, 
After the polish has dried, wash with cold 
water to harden anti set the varnish, anti 
then dry oft with a chamois. 



Pill Bottle Used as Line Level 

A simple level for determining the true 
horizontal position of a wall chalk line 
can he made from a small pill bottle at- 
tached to one-half of a common hutt 
hinge. The bottle is first filled with liquid, 
allowing space for a small air bubble, and 
then tightly corked, after which it is wired 
to the hinge, parallel to the lower edge. 
The line is threaded through the pinholes 

of the hinge, 
which permits 
it to be moved 
in either di- 
rection. Mark- 
ing the exact 
center of the 
hinge on the 
top edge wall aid in determining when the 
air hobble indicates lcvelness. 



Small Block Aids in Playing Guitar 

Guitar players often break the E-String 
by using it ns a rest for supporting their 
fingers in strengthening the base notes. 
To avoid this, they will find flic following 
method helpful, Glue a block, J4 in. 
square and 2 in. long, to the guitar 3 in. 
from the bridge, and just beside the 
E- string. It will then take but little prac- 
tice to become accustomed to pulling ou 
the block instead of the string,— Geo. Max- 
well, Kins m siviek. Mo, 





Wiadliss far ti-MSii!,: 
Tum-p Hade iram 
Rustproof Cable, 
J’-.pii and Filling 



Simple Device for Lifting Pumpg 
Made from Pipe and Fittings 

As pumps must he lifted from a well 
frequently for making repairs, this ever-- 
ready lifting device will be found handy. 
It consists of a long crank, assembled 
from pipe and fittings, and a length of 
rustproof cable. When the pump is taken 
out, one end of the cable is looped a roil ad 
the pipe below" the cylinder and the other 
end anchored to the platform. When the 
pump is to he lifted the next time, the 
cable is simply wound on the crank. 



Groove in Smoking Pipe Provides Place 
to Scratch Matches 

Py filing a 
small groove 
on your pipe 
as shown, you 
will a 1 w ays 
have a con- 
venient place 
for scratching 
matches. The 
groove, which 
is just wide enough to receive the head of 
a match, is started with a three-cornered 
file and finished with a round one. It is 
then lined with emery cloth. 
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Tire Pilitlp Cltais Sink Drain 

By fastening a valvt from an did inner 
tulle to the rubber stopper in a sink, the 
drain can be cleared by forcing air into it 
with a tire pump. The part that Holds the 
ring on the stopper is cut off and a hole 
is drilled through its Center to Lake the 
valve. When the altered stopper is put 
in the sink and held firmly,, air can be 
pumped into the pipe to force out accu- 
mulations that dog it. — Ray J. Mar ran, 
Kansas City, lln. 



Quarter- Round Molding Forma Nosing 
on Concrete Steps 




Two lengths 
of quarter- 
round mold- 
ing, nailed to- 
gether to form 
a s C ni i C i r C lt f 
and screwed 
to the forms 
by means of 
n cleat, an 
shown in the 
detail, make 
good forms 
for nosings on 
concrete 
steps. After 
the forms are 
removed, any ridges, caused by the cc- 
merit leaking through the cracks between 
the molding strips, can be chipped off Qt 
dressed down with a file. 



fqhm 

attached 
to fiisrfl, 



A Strong Quick-Setting Cement 

A quick-setting cement for metal, glass 
or wood may be made by mixing dry 
white lead with thick orange shellac to. 
form a heavy paste. The lead should be 
worked into the shellac with a putty knife 
and a piece qf plate glass may be used, an 
a mixing tabic. This cement will set in a 
short time, and will be hard enough to be 
carved, filed and sandpapered. If colored 
cement is desired, add a suitable quantity 
of dry color, or color the shellac with 
spirit stain or aniline dye before adding 
the white lead, 



Easily Made Flowerpot Cover 

H ere is a flowerpot cover that can be 
folded up and puL away when not in use. 
It consists of wooden tongue depressors, 
obtainable at any drug store, held in posi- 
tion with strips of adhesive tape as indi- 
cated, The lower strip should he about 
fi in. from the 
bottom an d 
the upper otic 
about 1J4 in. 
from the top, 

T wo more 
strips are 
placed in the 
same position 
inside of the 
cover, and the 
ends arc 
joined to the 
ends of the 
Strips on the 
opposite side. 

Any kind of 
narrow strips, cut from thin stock, may be 
user! instead of the depressors. 



Waterproofing a Crocked Car Top 

When I found the top at irtv Car Cracked 
so badly that it seemed almost beyond re- 
pair, 1 coated it with roofing paint, which 
filled the cracks and made it waterproof. 
Fief ore using, the paint should he thor- 
oughly warmed so It wilt flow into the 
smaller cracks. Apply as many coats of 
paint as necessary to fill the cracks and 
leave a smooth surface, allowing each coat 
to dry before applying the next one.— 
Eugene Allford, Decatur, Ala, 
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PART II— The Rudder, 
Quarter Galleries 
and Gunports 

\ FTER carving the hull to 
shape a* cnvererl in the No- 
vember issue of Popular Mechan- 
ics, you will need two main- deck 
bulwarks to build up the ship's 
sides just below the spar deck. 
The bulwarks are simply two 
■Strips of white pine, each 6 by ~Ae 
by ££ in. in sire, as shown in Figs. 
29 and 30. Into each of these 
pieces cut five gunports, Ks in. 
square, beginning with the center 






r t 










gunport and locating two more ports on 
cither side. All of the ports should be lo- 
cated so that they come exactly 1^ in. 
center to center. This done, mix a little 
casein glue, and with it attach to each bul- 
wark two j&-m. square reinforcing pieces 
of wood, flush with each end, top anti bot- 
tom as in Fig. 30!" When dry, glue the 
bulwarks in place as shown on the general 
amenably. Fig. 2ft. The rein forcing piece ft 
should he inboard, of COlirse, and the cjut- 
side of the bulwarks should be flush with 
the ship’s side at the main deck level. 
Sandpaper the juncture of the bulwarks 
and the hull side so that the hull curve 
will flow smoothly into the bulwark face. 
Now* we again take to carving. Begin- 
ning with the top row of gunports, draw 
pencil squares, Mn in. on a side, to define 
the gunports to be cut next. The top line 
of ports is on the horizontal Center line 
of the bulwark gunports. In the next row 
below, the gunports are centered along 
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lift No. 6 of the hull The 
lowest ports have their 
bottom edges flush with 
the bolt can edge of No. 5 hull 
lift, Fig, 23 shows how the gu im- 
ports of each Li nr arc staggered 
aaad gives dimensions for locating 
the guttpcirts in each line. Chech 
your complete pencil Lay out again 
td be Sore that each port i? cor- 
rectly placed, before yon begin to 

C1lt r 

With a very sharp jackknife, ctil 
deeply along each side of each 
gunpori as marked. Then, use a 
%-\n. carpenters' chisel to sink 
the holes. These must he cut into 
the hull squarely to a depth of 
$4 in. In the exnci center of each g 
port, drill a y-H-iu. hole to a depth of about 
m. to receive the inboard ends of the 
gun &, which will be described later, Doo'e 
overlook the two hales without squares 
just under the quarter galleries. Now, 
make a toot, shown in Fig, 24, to undercut 
ah sides of each gun port about f.$ in, deep 
as in Fig?. 22 and 24. The object of the 
undercut i? to produce a hollow appearance 
of the interior as viewed from the outside, 

Two quarter galleries are next made, 
one for each sick:; see Figs. 2d and 22. 
From white pine, cut four blocks, by 
lldit by Y? in, in size. Cut two more blocks 
of the same thickness, but 2+^ in. long and 
Jkia m. wide. One end of each block is cut 
dome-shaped as shown. I\ T ote that greater 
curves are cut iu the two larger blocks. 
Now, on the flat back side of two small 
blocks, measure dawn y 2 in, from the 
point where the dome curve meets the 



Vertical Side. Draw a line straight across 
each piece and, from this point down, cut 
away the wood so that only a -^s-in. thick- 
ness remains as the outboard side, as 
shown in Fig, 32. Glue the blocks togeth- 
er, as shown, in sets of three, one large 
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block between two 
smaller ones. On one 
set, glue 'the cut-away 
block to the right of 
the center block; on 
the other set, glue the 
corresponding block to 
the left of the tenter. 
The gallery rails, rail 
tops and decks are 
made as shown in the 
quarter-gallery details. 
Ciit the stern angle 
and the' bottom angle 
in each Set of blocks. 
Then, mortise shallow 
channels in the inner 
side of each cut-away 
and middle block, to 
receive the parts of the 
gallery decks that con- 
tinue aft on their in- 
ner sides. You can buy 
fine pinS r Called 'lills,” 
at your stationery or 
department store, 
which provide excel- 
lent fastenings for all 
small parts on the ship, 
including the decks 
and rails of the quar- 
ter galleries. These 



latter parts are glued 
and pinned together. 
Drive the 3111 pins part- 
ly into the wood, cut off 
the heads and drive in 
flush with a light b a 1 1- 
peen hammer. This will 
produce another smaller 
head on the pin, which 

is bu file Lent to grip the 
wood securely. 

When you have com- 
pleted the quarter gallery 
assemblies — one right 
and one 1 e f t— y o u will 
have to fit the Inboard 
side of each to the curve 
of the hull and upper 
w-rks.. Do this with a 
jackknife or chisel and 
finish with sandpaper. If 
the galleries are correct- 
ly fitted, they should butt 
Rush against the hull at 
all points of contact. Thq 
genera] assembly d raw- 
in g t Fig, 2S, shows where 
the galleries ire attached 
to the ship. The best way 
to do this is to apply glue' 
to all contact surfaces, 
clamp galleries, one at a 
time, in position and 
make the initial fastening 
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31 , 15 full size, and, to pet the proper offset 
for the rounded section at tile top, trace 
the outline first on tissue paper and then 

onto the wood, following the same meth- 
od you did when laying: out the huti lifts. 

The aft side of the rudder is cut down 
to }i in. thick; the top, just under the 
rounded section, is in. wide from the 
forward edge, and the bottom measures 
pis in. wide from the same edge. Two shal- 
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with bic-in, wood dowels, driven through 
holes that go through the two solid gal- 
lery blocks and into the liull on each side. 
After tins, you Can use lids to secure the 
decks and rails where they meet the hull. 

Yon can make the gallery brackets while 
the glue on the two assemblies dries. It 
will save time tf you form these as mold- 
ing strips from %i by ^-in. square white 
pine. Make lengthwise cuts and sandpaper 
the curved edges of the Sticks as shown in 
the detailed drawing of the gallery brack- 
ets, Fig; 27, Then cut sections from 

the molding to make the individual h rack- 
ets, After cutting, carefully sandpaper off 
any fuzzy edges left by the s,iw on the 
brackets, as this will detract from their 
appearance when On the ship. Twenty-six 
brackets wit] he required, three to be 
equally spaced on the underside of each 
gallery deck, and ten Spaced Out under tile 
lower gallery deck. It will be necessary to 
change the right angle of the backs; of the 
brackets so that they will fit snugly against 
both deck and hulk However, this angle 
depends upon the exact shape to which 
you have carved your hull, and 50 cannot 
be determined here. Attach the brackets 
with litis and glue. 

Make thy rn drier, a* a single piece, from 
a goodj clear strip of white pine, 5 by I by 
In, in s-Ue, The rudder drawing, Fig. 



low Y-cuts are made parallel to the for- 
ward edge from the bottom of the piece 
to represent planking. Seven notches, We 
in. wide and in, deep, are cut into the 
forward edge, as shown In the same de- 
tail, to receive the pintle and gudgeon or 
hinge fittings, which attach the rudder to 
the ship. Similar notches are cut into the 
slernpost, but are staggered below those 
of the rudder when it is in position. Check 
the position carefully' with the drawing be- 
fore cutting the notches. When the rud- 
der is attached, the bottom edge must be 
cut as a continuation of the straight line 
of the keek Don't trim this until you have 
actually hung the rucldcr, for you Ertay 
have to make some adjustments- — tip and 
down — to get the rudder in the position 
that looks best lo you. 

Pintle and gudgeon fittings are next. A 
fiat cigaret tin will provide metal of suit- 
able thickness from which they' can be cut. 
From this, cut 14 strips, each Vin in. wide 
and 2 in. long. Bend these in the middle 
and, using a common pin, form the eye at 
(he upper end of each by putting the pin 
in the angle and pressing the meiaL togeth- 
er with a pair of pliers, just under the pin. 
Further development of these fittings is 
shown in the details Df Fig. 31. Insert a 
pin in each eye O.F sevetl fittings only and 
(CcHlInutd to page SJl A) 
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Envelope Book Holds Prints and Negatives 



For keeping your prints and negatives 
together compactly, a s [in pie file can be 
made from a number of envelopes. The 
flaps of the envelopes art first turned back. 
The gummed edge is moistened, and it is 
then inserted into the next envelope w lie re 



it is firmly pressed against the back of the 
latter. Tine flap of the third envelope 5s 
fastened to the second hi the same way, 
And tins process Is repeated until the book 
has been assembled to the desired size. 
Tile flaps ol ttle first ami last envelopes 
are attached to pieces of cardboard of Hie 
same size, which serve as covers. There 
is, oi course, no limit to the size of hook* 
that can be built up in this way, either in 
the mi ill ber of envelopes employed or in 
the size of the envelopes. With rubber 
bands snapped around the file, there will 
Ire no risk of losing any prints. 



Repairing a Leaky Hot-Water Coil 

A temporary repair lor a small hole in 
a copper hot-water coil can ho made by 
driving a steel carpel tark, or a s?tn ; l 1 ? nail, 
into the opening. As copper is softer than 
steel, it will spread and lit snugly around 
the lack. — S. E, Schofield, Indianapolis, 



Long Strips of Punch-Press Work 

Straightened by Hand 

Punch -press operators cun straighten 
Strips of light sheet metal that have be- 
come bent on the press, by merely taking 
them at one end, individually, and slap- 
ping them against a flat surface, such as 
(hat of ait I-beam. If one blow does not 



suffice, grasp the strip bv the other end 
and strike again. 

Glass Cutter Used as Ruling Pen 

By filling 
(he small cav- 
ity just above 
the wheel of 
an ordinary 
glass cutter 
with cotton 
and saturating 
this with ink, 
the tool can 
he used as a rotary ruling pen. The sharp 
edge of the wheel is inked by the rot ton, 
und makes a neat line on the paper. 
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Slw-M«tal S*Tap*r Fu*?m« A-cciiniiiLstiMi *ii4 Pack- 
ing Sn-ow in Prn^t oJ Door 



Scraper Keeps Snow from Blocking 
Door in Winter 

Hent at right angles and screwed to Hie 
bottom of a door an indicated, a strip of 
sheet metal will scrape snow away when 
the door is opened. The scraper should 
extend just a trifle below the bottom of 
i h o door so that enough snow will he re- 
moved to assure suflirient clearance. Be- 
sides preventing the snow from becoming 
packed so the dour cannot be opened, the 
scraper also keeps water from running 
down the outside of the door and freezing 
under it. 



Method of Fitting Wristpins 

Although considerable information on 
the proper clearances fur fitting wrist pins 
is available, the following method has been 
found a safe way of doing the job. Fit the 
pin just tight enough to hold the weight 
of the connecting rod when the piston is 
held in the posit ion shown, but tint so 
tight that it will stick when the piston is 
given a slight jerk. 




A Siftijfte Method of EMerhiimna Wi-iizi a WiLatpin Is 
Correctly Flu^I 



Simple Trick to Discourage Theft 
of Auto Three 

An auto owner who had several tires 
stolen from the wheels of his car used the 
full owing idea to discourage the thieves, 
When new tires were put on the wheels 
a 1-itt. strip of canvas, about S in, long, 
was allowed to project between the tire 
and the rim of each wheel to imitate a 
blow-out patch, leading the thieves to be- 
lieve that the tires w~erc in poor condition. 
A little mud smeared over the tires will 
help increase the deception. 



Crack Filler Made from Sawdust 

When working with any kind of wood, 
run some o£ the sawdust through a fire 
colander or sieve and mix it with enough 
white shellac to form a paste, which will 
make a crack filler the same color as the 
wood. The filler is quick-drying and, when 
smoothed down with fine sandpaper, will 
hardly be noticeable. — Paul D, Miller. To- 
peka, Ind 

Utilizing Waste Pieces of Soap 

Scraps of 
toilet soap can 
he utilized by 
slipping them 
into a slit cut 
in the center 
of a rubber 
bath sponge. 

This arrange- 
ment also 
makes better 
lather than is 
obtained hy 
rubbing the 
soap on the 
sponge, AH that is necessary to remove 
the soap is to squeeze the sponge. 



Ducks Retrieved with Casting Rod 

When shooting wild ducks, a casting 
rod will be found handy for retrieving 
them. About 50 ft. of line is used on the 
reel in connection with a wood casting 
bait of the floating type. When a duck Is 
shot and drifts in close enough to the boat, 
cast nut over it atnJ reel in.— I, H. Mute-fi, 
Chicago. 
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Adjustable TELESCOPE MOUNTING 



T T K tf K art txvo forms of telescope 
1 1 mouiltillglF that frill be made 1 any 
home c raft s-m rm . The first, shoxvii on tine 
left, is tine simpler of t tic two. as h hjis no 
Worm-gear control but is nioverl about in 
Iwe directions manually, ll eon si -t 5 oi a 
prer built tip of 4 liy 6-in, uprights, fici[ 
with 2 by 4- in. stuck, and i-. set into the 
ground about AJ in., where a crosspiece 
forms a secure anchor. The tops of the 
pit rs nrt CLEt off at a 4J' angle anti a piece 
tif c ha ei n el iron or xxood is all ached with 
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t'lii> addition consists at ^-in. 
curtain rods held in hearings and 
fitted with worm jien r -• that mesh 
xv i th gears slipped over the ends, 
ti I each a.sis but Hot fas tel let I lit 
L he Eat ter. The gear on each avis 
is fastened rigidly to the axis snp- 
pm-r. directly underneath as im!i- 
cated. so that il lvill not turn. 

I ll in a ft jl n y e rci i‘ 1i 1 1 1 1 - r rl 1 5 1 ■- 1 hi- 



lagscrexx's. This base carries two hearings 
for the polar avis, xvliieh is a length of 1}4- 
in. pipe, A pipe flange is screwed to tlic 
upper end and lxvu collars hold it in place. 
The declination axis and its mounting 
arc made in the same xvay, the only differ- 
ence being the add it Eon of a lead -HI led can 
at the loxver end, which serves ns a coun- 
ter xv eight, a Eld a wooden cradle -at titt- 
up per end to hold the telescope. The right- 
hand detail shnxvs the same type of mount- 
ing to xv 1 licit worm gears have been added. 



xx'ornt in work around the gear, 
rotating the part directly above the gear 
and also the avis to which this part IS at- 
tached.— Geo, H, Olewin, Chicago. 



Polish for Gold and Silver Articles 

A good polish for gtiEd, brass, nickel 
and silver is made by mixing kerosene 
with finely powdered Crocus to form a 
creamy paste. Apply [he paste with a soft 
cloth, and finish the polishing with a clean 
flannel. 
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Rocker Support on Large Jugs 

Facilitates Handling 



When pouring the contents from a large 
jug, it is much easier to handle if the il- 
lustrated rocker support b provided. The 
rocker may he made from either heavy 
galvanized wire or a small iron rod. The 
met hod of attachment is clearly shown in 
the upper detail.— Fred W. Schneider, 
T 6wa co, K . J . 



Simple Methods of Removing 
Ordinary Stains 

Here arc a few simple methods of re- 
moving ordinary stains that are often a 
problem in the average household, A new 
appearance can he given to a straw hat !>y 
cleaning it with a solution of sodium bi- 
sulphite, 4 parts, tartaric acid, 2 parts, and 
boras, 2 parts. Add water and apply the 
solution to the hat with an old toothbrush, 
wipe with a moist, warm elotli and set St 
aside to dry. The whites of two or three 
eggs beaten and rubbed over leather chairs 
with a flannel cloth will remove finger 
marks from the leather. Tt" it is black, n 
little lampblack added to the eggs will 
help. Grease spots Can often be removed 
from cloth by placing a blotter under it 
and then pressing with a hot iron. This 
softens the grease and the blotter absorbs 
it. A piece of ice wrapped In a cloth and 
rubbed over chewing gum on a garment 



will harden the gum so that it can be 
broken up and brushed off. Stains caused 
from varnish or cooking fats can usually 
lie removed with benzine. Clothes stained 
with indelible ink should be soaked in a 
strong solution of salt water and then 
washed in household ammonia. Iodine 
stains will come out if soaked overnight in 
a heavy solution of starch and water and 
then washed in the usual way. These 
stains should be removed as so cm as pos- 
sible as (bey tend to ruin ebe material- If 
you have a gold ring which has been' 
sfaioed with iodine, try immersing it in a 
solution of sodium hisulpFritc f Or about 15 
minutes. Rust spots on household Utensils 
will come off when soaked over night in a 
solution made by dissolving ammonia cit- 
rate, 3. teaspoon ful, in half a glass of wa- 
ter. Tarnished silverware may be cleaned 
by boiling it in a clean aluminum pan 
filled with a solution of baking soda, 1 tea- 
spoon in 1, and salt, S teaspoon ful, to each 
quart of water used. It is important that 
each piece of the silverware touch the pan. 
Leather bags can be cleaned with a cloth 
dipped in a solution of sal-ammonia and 
water. 



Forceful Water Stream Cleans Corroded 
Battery Terminals 

Directed unto the corroded parts, a fine 
stream of water, under pressure, will 
quickly clean storage batteries. A hose and 
faucet, on which is screwed a pipe cap 
with a small hole drilled in its center, is 
used to direct the water as shown. 




Small Erresm Directed on Termip.alt Quick]? RMBWQ 
Corrosion from Sterueo PitwOfa 

([When Lossing a flashlight to a compan- 
ion. be sure to light it: there is then Less 
chance of breaking the filament. 
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Alining Telescope Sight 
OP Rifle 

The fol lowing method 
rtf alining a telescope 
sight on a rifle will be 
found accurate, and may 
he used cm any rifle where 
you can sight through 
the bote of the barrel: 

First pul the gun in a rig- 
id support, and then set 
up a regulation target or 
a piece of white paper, 
with a large "X M drawn 
on it, at a distance of 
about ISO yd, from the 
gun, Piacc the target so 
that, when you look 
through the barrel, it will 
bo in the cottier of the 
hore. It will be noticed 
that the eve will tend tin 
center itself in the open- 
ing of the bore. Now ad- 
just the telescope to center on the target. 
When this is done, the target will appear 
in the dead center of both the telescope 
and the barrel of the gun. A slight error 
may result in elevation if a low-power gun 
is used, but in a high-power ride this is 
negligible. 

Trowel Improvised from Auto Pedal 

A pedal from 
an otd model -T 
Ford will be 
found useful as 
a trowel for do- 
ing concrete 
patchwork, ft is 
strong enough 
to press the ce- 
ment into small crevices, the rounded face 
of the pedal enabling smooth working of 
tEie cement without streaking. It is espe- 
cially handy when you are working in 
close cju arters. 

Cotton Repairs Honeycomb Radiator 

Small leaks in a honeycomb radiator can 
he temporarily repaired hr tamping a piece 
of Cotton tightly into the hole against the 
leak. The sediment in Lite radiator will 
settle in the cotton, and this will sooti -seal 
the hole, — Dick Hutchinson, Ithaca, N, V. 



"J'hL-j. Tijv E-1 '.h ilr-ysid Brattice ta -H Inches Lang and Is Built in Huh Scclioiis 

Ifrr List- in Stonin' 



A Knockdown Bridge for Junior's 
Toy Railroad 

Made in throe sections, this wooden 
bridge is an inexpensive addition to any 
boy’s toy railroad kit. It is made from Y- 
in, stock, except the two blocks which 
support the ramps, One edge of each 
block is beveled to fit flush against the 
floor of the ramps, while the ends of the 
confer section rest on the remaining flat 
surface. The lower cuds of the ramp 
boards are also beveled so that the upper 
surface comes flush with the floor. 



Spiked Overshoes Make Effective 
lee Creepers 

Heavy rubbers or overshoes with sharp- 
ened stovebolts, fastened through holes 
punched in the soles and heels, make good 
ice creepers. A washer is placed under 
the head and 
nut of each 
bolt to pre- 
vent the bolt 
from dig- 
ging its way 
through the 
rubber, — D. S, 

Jenkins, Xc- 
uia f Ohio. 
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Locomotive Plaque 



By FLOYD M. MIX 



AT 0 U X T E D i'mi i t ■ I11IL-I da i: k 1 ia c kgru is cm L , 
this brass locomotive plague makes 
a pleasing addition to your living-room 
wall. 1 1 U cm from a piece of 'in in sheet 
brass, 4 by 19 in, in dimendems, The First 
step is to make a pattern on a piece o£ 
heavy ii tarsi la Wrapping paper, which is 
done by ruling off the sheet in 1-in, squares 
and then drawing in 'lie design freehand, 
or in case you wish to enlarge the design 
mechanically, this can he readily done by 
using a. pantograph. The sheet is fastened 
to the brass with rubber cement. It is a 
grind idea to coat the paper with shellac 
after it has been cemented to the brass, as 
this will prevent dirt from obliterating Lhe 
fine lines of the design. As (his is a scroll- 
saw project, it will he necessary to drill 
one or more holes through each portion 
of the design that is to he cut out, the 
holes being large enough tu admit the 

pm 



blades. Tt possible, use a motor-driven 
saw, which will enable yOU to do the work 
in a fraction of thg time it would take if 



done by hand, 
scroll saw can 
hardware 
After 
edges a 
set of 



blades for a 
at almost any 

is completed, the rough 
down with files, A 
is handiest tor this 
be exposed 






of Brass Cut on Sicrollsaw 




ii then given a high luster. This may In: 
done by ftr.-it polishing with several grades 
of emery cloth held on a thick felt or cork 
pad ora felt-covered block. Use progres- 
sively finer emery cloth until all scratches 
are removed. The final operation may be 
done on a huffing wheel, using jewelers’ 
rouge. If none is available, you can resort 
to ii nt rot ten stone am! oil. After the nib- 
bing, solder two flat-head brass machine 
screws to the rear side to project through 
the baching, which 3s made Eater. Apply 
brass polish to remove all stains and bring 
out .1 b right finish, after w hich a fine E).nrl- 
ger or camel's -hair brush is used to apply 
an even coat of transparent metal lacquer. 



Be sure all .-vtains and discoloration arc 
removed front tlm brass before the lac- 
rjuer is put on. 

Mounting the plaque is next. You can 
use a piece of }£-\n r plywood, given sev- 
eral coats of dull-black paint or lacquer, 
or. if you wish, a covering of black velvet. 
Another suggestion h to get a piece of 
bak elite or hard rubber brought to a dull 
finish by rubbing with fine steel wool. The 
mounting is then set in a suitable frame. 
The two machine screws on the plaque 
project til rough the mounting and nuts 
are turned on tn hold the assembly to- 
gether, the screws and nuts being invisible 
from tile front. 
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Flat-Iron Guide or Ripsaw Helps 
in Cutting 1 Uniform Strips 







^t-FLAT-lfiOM GUIDE 



ENDS [JOLTED TO SAJiW 



WDadcn K’ri|:fl of Uniform Sue Arc Q^u: E.k.lv Cue by 
□ sin.? Guide an Side n: Ripsaw 



On ei job that required a number of 
wooden strips of uniform thickness, a flat- 
iron guide was bolted on the side of a rip- 
saw to eliminate the need of marking off 
Cadi Strip on the stock. The ends of the 
guide were bent as shown in the detail to 
provide the proper clearance. The guide 
also helps keep the saw in a straight line 
while ripping the strips. 



An Easy Method of Timing Motors 

Here's an easy anil accurate method of 
timing an auto motor. Remove (lie valve- 
cover i) lutes and spark plug number one. 
Take a length of wire with which you can 
feel the movement of the piston through 
the spark-plug hole and then have some- 
one crank the motor slowly so you can 
watch the movement of the valves. When 
the exhaust valve, which is the first one 
on most motors, just closes and the intake 
valve, which is the second one, commences 
to open, piston number one should he on 
top dead center, or not more than $4 in, 
on the downward stroke, If the motor is 
out of time, remove the radiator and tim- 
ing-case cover and the timing chain, which 
permits the cam and crankshafts to move 
independently. Next place the piston Oil 
top dead center and turn the cam-shaft 



gear until the first exhaust valve opens 
and closes, and with the next valve, which 
is the intake valve, just beginning to open, 
put on the chain. With the piston and 
valves fn this position, the motor will be 
timed correctly, If the adjustment on the 
chain is at the limit and cannot be taken 
up any more, a link may be taken out if 
possible, and if not, the chain will hate 
to be replaced. If the cam shaft is gear- 
driven, the gears are marked with a center 
punch so they can he correctly meshed, A 
good way to determine the correct igni- 
tion tinting of a motor, is to crank El and 
watch the opening of the last exhaust 
valve. When it just closes, piston number 
one will be on top dead center and is ready 
to fire. Remove the distributor cap or 
cover, and with tlic &park retarded, the 
points should he ready to break for piston 
number one. If you find them otherwise, 
loosen the distributor and move it to its 
correct position. 



Adding Depth to Framed Drawings 

Painted on the back of ihe glass, a sil- 

llQIiCttdd foreground will add depth to a 
framed picture of a distant scene. The 
frame should be made so that there will 
be about J4 in. space between the glass 




Silhouetted Forecr-wind Painted on Glass cf Frame 
Adds Depth to Prints of Distant Scenes 



ami the print, and should be hung flat 
against the wall. 



Copyrighted material 




TRAVELING i)Ti wooden rails ];l l<J along 
* the backyard fence or across a vacant 
lot, this miniature handcar provides a lot 
of fun and plenty of exercise for the 
young crew. 

The most important item in its con- 
struction is the flanged wheels required. 
Iron ones may he obtained in junk yards, 
or you can make them from two pieces oE 
hardwood glued and screwed together 
with the grain at right angles, and turned 
on a lathe with a 9- in. swing, 

As the car is belt-driven, 



it is quiet, and AT j 

tli ere is no dan- J 

ger of getting ~ _ 

one’s fingers ^ — “i - . 

pinched, as in a 

gear drive. Also, it is light enough to be 
lifted off the track. The hub U drilled for 
a - in. cold-rolled steel axle, which should 
fit snugly. The wheels arc turned down 
to 8 in. and should have a flange Vi in. high 
and l /t in, thick, leaving a roll tided 
fill Lit, as indicated. The wheels ate 
fastened to the axles by means of 



is BAMwiliU 



?cB [li .L 
■ ■ULlLV 



IBJH ClC >1 



utr+: o mx^jhs 
t*KU5 



.IKKBEIK 



TCKtiuh 
SFBIhC 
f i r v. 
KEYED 10 ail: 



SPlKt 

CAN at 

YflTHWkWN 
¥||S!I PLIERS 



•screws"' ^ / 

an*ss luhiv, sfiCMrt?Jln5« 

DIAlifTI i 

HE APINEI ASSEMBtV 



5.1 KtjH 

Stttitu mw[a 



005 



Copyrighted 



aterlal 




m 



POPULAR MECHANICS 




pin ? net diagonally, 

■which may be withdrawn when 
necessary. Iron w lice la shun Id l>e pin 
or keyed to {lie shaft. 

The driving median [mu is geared Up by 
providing an $-in. drive pulley and a 4- in. 
axle pulley. Both pulleys are 2 in. thick, 
are made in the same way as the wheels, 
a aid should he recessed for a 1^-in, belt. 
The idler pulley is 3 in. in diameter and is 
held against the bell - by means of a ten- 
sion coil attached to the swinging bracket. 
The drive pulley is pinned to its shaft, 
which turns eu a bearing of brass tubing 
5 in, loop. A cotter pin and washer keep 
the shaft from slipping out of the hearing. 
The crank pin is simply a holt through the 
pulley and also through a reinforcing bar 
of irotij screwed to the pulley. For the 
connecting rod, a piece of hardwood is 
usd, 30 in, between centers. Each hear- 
ing oi the rod is hushed with a length oi 
brass tubing to fit the bolt, while the ends 
of the wood arc reinforced with strap iron 
screwed in place. The walking beam con- 



sists of two parallel bars 
of hard wood, while 
broomsticks serve as han- 
dles, Axle [wari n gs a r c 
attached 1 0 2 by 6-in. sill:-, 
over which a platform is 
built, slotted to allow free 
movement of the con- 
11 ec ting rod, 

Tf greater or less speed 
ts deal red, this Can he i .■ 1 1 - 
ta inert by changing the 
iii:c of the axle pulley, A 
larger pulley will require less effort on the 
part of the crew and will develop less 
speed, and vice versa. If iron wheels are 
Used, a strip of flat iron, screwed to the 
wood rail, will greatly increase its efficien- 
cy and, oi course, minimize wear. Curves 
in the track cats be made by using thinner 
rails than those Specified for the straight 
stretches, and bending them to a long 
radius. 



Eradicating Ants with a Sponge 

To eradicate ants, thoroughly moisten 
:l sponge, ordinary or rubber, with sweet- 
ened water and put it where the ants rurt. 
They will enter the sponge to get at the 
sweet water, but it is almost impossible 
for them to get out of the small passages. 
The ants are killed and removed from the 
sponge by immersing and squeezing it in 
hot water. 
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Nested Tables Improve the Small Apartment 



i 






L 




tops from beneath with screws, the beads 
of which are Countersunk. Glue, of course. 
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CROSS SPINDLE 



This Set of three nested tallies ls a great 
convenience where space is lint Lied, As 
the spindles arc of uniform design and 
size, they can He turned easily on a Eat he, 
while tile curved pieces can be cut with a 
coping saw, if no scroll or bandsaw is 
avai tab k\ Th e maxi tn u in fi n ished dia met er 
of the spindles is 154 hi,, so they should be 
turned from rough pieces* V/ 3 in. square 
by about 134 in, long. The finished length 
is only 21 in,, but allowance should be 
made for a dowel on each end, about 1 in. 
long and turned down to Vi or §i in. The 
table tops are in 9, 10 and 11-in, widths, 
and should be made up of narrower sizes 
glued together and sandpapered smooth. 
The edge of each top can he molded on a 
sllLLper* or m iiy he simply beveled with a 

plane, On tables Nos. 1 and 2, the curved 
under pieces in which the spindles arc set. 
are similar in shape, except that No. 2 is 
shorter than No* I, but the underpiece of 
table No. 3 is a mere cleat. The curved 
feet of all three tables arc alike in design 
except that they are of different lengths, 
The under pieces are fastened to the table 



is used on alt joints. 



Extension Drill Quickly Improvised 
from Pipe 

If an exten- 
sion drill h 
not available 
sell on needed, 
a n e can he 
quickly : m- 
ptovtsed from 
a length of 
pipe, a reduc- 
er and an old 
auger shank. 
Rivet the 
shank into une 
end of pipe 
and screw the 
reducer on 
the other end* 
Then pttt the 
shank of the auger into the reducer and 
pour melted lead of babbitt around it, 
making sure that the shank is centered. 
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Strong Piclme Hanseis Can Be- from Wla* ar.c 

EtiruL'E oE Tin 



Neat Picture Hangers Improvised 
from Wire and Tin 

Attractive picture hangers can be made 
from short pieces of wire and tin. The 
wire ts bent into a triangular shape and 
flic till is doubled over the ends of tlie 
wire as indicated.— Henry Rabachev, Mt, 
Vernon, N. V. 



Moth Balls Warn When Furnace 
Water Fan Is Empty 

Placed in a water pan on a furnace, a 
naphthaline moth ball will give warning 
when the pan is empty by filling the bouse 
with its odor. The naphthaline in the hall 
is not soluble in water, and lor this reason 
no odor will be noticeable as long as the 
ball ts covered with water* — Emil F. 
Lange, Lincoln, N'chr. 



Improving Latch Handle on Door 
of Truck 

Truck driv- 
ers, who have 
trouble i ti 
gripping the 
handle on the 
door latch, 
will find til a I 
a rubber 
crutch tip on 
the handle 
provides a 
better hold. 



The tip will not interfere with the opera- 
tion of the glass Lit tiie door, and it is espe- 
cially handy when heavy gloves are worn. 



Puncture-Proof Tires for Pushcarts 

To make solid pushcart and trailer tires 
for occasional use, get a wooden pule the 
same size ns the inside diameter of the 
tire. Saw this into sections, about 3 in, in 
length, and place them end to end inside 
of the casing, which is then placed on the 
rim in the usual way. This, improvised 
,J ti?he p ' will be fairly smooth -running and 
will lant the life of the tire. — A. B, Bales, 
Los Altos, Calif, 



Shelf Bracket Holds Wet Shoes 
over Hot-Air Register 

A good holder for drying wet shoes 
above a hot-air register can be made from 
a shelf bracket and three pieces of 1 by 2-in. 
wood, joitied at right angles as shown. In 
use, the base 
Is set at one 
corner of the 
register, and 
the shoe is 
p 1 a c e d o v e r 
the end of the 
bracket. Do 
not let the 
shoe get hot 
as this most 
likely will 
cause the 
leather to 
crack, 



Extra Hour Hand Eliminates Confusion 
of Daylight-Saving Time 

A jeweler had a customer who was con- 
fused by daylight-saving and standard 
time, and solved the latter’s difficulty by 
adding one hour hand to his watch. The 
baud in the advanced position was marked 
with a ff D" for daylight-saving time, while 
the other was marked with ,tn for 

standard time. 



([Holes can be drilled through almost 
any number or sheets of paper at one time 
if the paper is tightly clamped between 
two boards, and the drill run through 
both boards and paper. 
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done by using the roof 
gauge shown in Fig, 3, 
With this in your hand, 
step ulT about 100 paces 
from the main gahle, 
iliakiup certain that your selected posit inn 
is directly centered with tEm ridge and th- 
ree ( 1 y at right angles to the sidewall. Then, 
by sighting over l lie various angles of the 
gauge, you can readily determine the ex- 
act pitch a I the roof. Say, it is Y pitch. 
The pitch factor for this i-i 1,202, as shown 
in the same figure, and the roof surface 
is found by multiplying the area of the 
roof measured flat by the pitch factor, 
adding as many feet as you deem neces- 
sary for waste, duplications, liips 
and valleys. Hercfs an example : 
Your home is 30 by 30 ft. The 
area of the hat roof would he. 
then, 30 by 30, or WQ sq r ft. The 
roof is }/% pitch. So, £*0b by 1.202 
would give you 1,082 sq, ft. A 
dormer would make no difference 
except that you would add the 
roofing necessary to cover at the 



"^OTHINC adds so much to 
1 ~ the attractiveness of the 
small home as a colorful roof. 
Moreover, the job of retooling 
with modern asphalt shingles is 
cas ily within the capabilities of 
any home craftsman. 

Getting started demands first 
an estimate of the quantity of 
roofing necessary. This can be 
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will need W/i "squares” of roofing, the 
square being a unit of 100 $i|. it, Pick a 
good grade of roofing. Cut-out roll roof- 
ing,. as shown in Fig. 1, makes an inex- 
pensive covering which is quite practical. 
O tiier types in strip, individual and pat- 
ented shingles usually cast more, but give 
greater protection and are obtainable in a 
wider variety of patterns and colors. 

First of ail, the old wood shingles, must 
he given the “once over."' Warped slabs 
should be split with a hate bet and securely 
nailed to the lath, as in Fig, 4, using 12- 
gauge roofing nails. Gutter fastenings 



should be checked and repaired if neces- 
sary, Loose brickwork should be pointed 
up. The roofing job proper commences 
with the fitting of the metal edge strips, as 
shown in Fig, .5. These measure about 3 
1>y 1 in. and are of light galvanized sheet 
iron. Their purpose ls to give a finished 
edge aver the old wood shingles. They are 
not absolutely necessary, but are invaria- 
bly used in better- class work. Over the 
metal edge strip, and projecting just a hit 
beyond the eaves, is fitted the starting 
strip, as shown in Fig, 6. This is usually 
roll roofing, regardless of what the finish- 
ing shingle is like, and it should be of a 



OZ 



eaves where the dormer 
roof would overlap the 
main roof, 1 sq, ft. of 
roofing being added for 
every running foot of hip 
or valley. Working in 
this manner* the must ir- 
regular roofs can be 
qu ic klv and ea s ily fig u red , 
The rule applies whether 
th e hou se be i ou r-ga b led , 
tbree-gahled, gable, hip 
or dormer hip. Imagin- 
ing your calculations run 
1,150 sq, ft. of roof, you 
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width equal to the depth oi the shingles 
selected, No, 12-gauge iy x -m. galvanised 
roofing nails should lie used for fasten* 
Eng*. These can he inserted anywhere, as 
the com binet] thickness of the old shingle 
rtiof and the new covering will never he 
less til an Y\ inch. 

If you are using cut-out roll roofing as 
a finish, the jioh proceeds as shown in Pig. 
7, the first strip being placed directly' over 
the starting strip, with each succeeding 
strip laid so as to expose the proper part 
of the strip ini mediately under it. Instruc- 
tions on tli is arc usually stamped on each 



straightedge, as shown in 
Fig. 1ft, allowing about 3 
in. on cither side of the 
joint. Pig. 12 gives the 
necessary details of a sim- 
ple roof jack which you 
will find quite necessary 
before you are finished. 
Tliis is used as shown in 
Pig. 13, one jack being 
attached at each end of 
any suitable length of 2 
by 4-in, stock. Pnch jack 
is held hy a ria 11, which is 
hammered down when 
the jack is mo ved. 



roll- Working up to the final strip on, say, 
a porch roof, fit the free end of the scrip 
neatly under the siding* as shown in Fig. 
ft. Plastic roof cement may be used, but it 
is not necessary. Ridges and hips should 
be fm is! ice! with individual strips measur- 
ing about 8 by 13 in., as shown in Fig. ft, 
although one continuous strip can be used 
where expense is an item. If there is a 
valley tn any part of the roof surface, this 
should lie covered first. Use a continuous 
strip, not less than If) in. wide, fitting this 
in ptace as shown in Fig, E l. The roofing 
— rod or shingle — is brought to a rough fit 
at the valley and Eater trim met! with a 
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Wottht you 1 l1: i to make your 
own asphalt shingles ? Figs. 14 to 
19 in elusive show llO'.v tliag can 
be tlone. Take roll roofing, 32 in .. 
wide, and split it down the center 
to obtain two strips Id ill,, wide. 

Kadi strip is readily cut into large 
individual shingles by Using T"n': 
s i m pic ho x if am e s li o w n. Y a u w ill 
Hud that knives and tin snips do belter on 
this job if dipped occasionally m kerosene. 
If vou care to go a step farther, you can. 
make a lock-type of shingle, as indicated 
in Figs, la and 19, Fig. 17 gives one meth- 
od of laving a shingle of this type, the 
posture being 10 in. to die weather. Notice 
how the one fault of roll roofing— exposed 
nniling— is eliminated 1>V covering each 
till i | head With the locking flap. Doable 
coverage can be obtained by laying the 
shingles 5 in. to the weather in this, fash- 
ion or by using the ribbon GuuriC 01 10 
a ad 3— its. exposures shown in Fig. IS A 
simple lock shingle like this can he laid in 
many different ways. Used without the 
lock, these large shingles can be laid tip 
either vertically or horizontally with a □- 
ill. exposure and Id-ail,, channels, as shown 
in Fig, 20. Notice, in Figs. 21 and 22, how 
each succeeding course is stepped up and 
limit'd to form a watertight joint against 
brickwork and abutting siding. 

A little jig which comes in handy in lay- 
ing many types of shingling Ls shown in 
Fig. 23. With the metal straps hooked 
over the previous course, you can't go 
wrong i:i allowing the exact amount of 
exposure, and at the same time you keep 



each course perfectly straight 
from end to end. Another useful 
hit of rooting equipment ss .shown 
if: Fig'. 24; a triangular tup port 
ui wood held to the roof by two 
nails projecting slightly from the 
underside ui the base piece, li 
your choice of roofing material 
runs to rigid anbestos or 
c urn posit io n shi n g l e s, i t 
will he necessary to lla&li 
all joints with metal in- 
stead of foil u w i n g tTi e 
simpler method possible 
with asphalt roofing, The 
necessary details on this 
work are shown in Figs, 
25 to 29. The procedure 
is. much the same as pre- 



viously described with the exception that 
flashing tin or iG-oz. copper is user!. Chim- 
neys should be flashed and counter flashed 
for best results, as in Fig. 25. with the 
counter flashing either turned into the 
mortar seam Or nailed well inside the joint, 
A cant strip of wood stock is sometimes 
fitted at the upper side of the chimney, as 
in Fig. 2b, in order to break what would 
he otherwise an exceedingly sharp angle. 
On abutting sidewalls, metal flashing is 
laid up with every course of shingles, as in 
F'igr, 27, fastening the metal securely to the 
siding. Vent pipes can be treated as in 
Figs. 28 and 29 the hatter showing the 
usual procedure in treating a pipe which 
projects without break above fhc roof. 
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Wooden Puppy Makes Effective Doorstop 




I n teres ! i n g (5 o n rs t n p s , 
made from lour pieces of 
wood io represent pup- 
pies and kittens, can he 
built up in a short time and, incidentally, 
are excellent novelties,, the profits of which 
will repay you well for the time spent in 
making' them. The upper detail shows the 
shapes to which these pieces are cut from 
1-in, stock, Screws are used to assemble 
the pieces, the head being held by one 



screw so that it can be 
tilted at any desired de- 
gree, The tail is a narrow 
wedge which tits Under the door and 
holds it. This piece is glued and screwed 
to the body so that it will not he likely 
to conic apart, After sandpapering the 
edges and surfaces smooth, a coat of shel- 
lac is applied to fill the wood, after which 
the head and feet are painted cm ns shown. 
Almost any scrap lumber can he used far 
making these stops, and the work can be 
done with a hand ora power-driven scroll-- 
saw. — Henry Kramer, Chicago, , 



Glass Containers Hold Small Parts 

Instead of keeping nails, screws and 
small parts in metal or wooden ho^e-s, put 
them in small glass jars ht ted with tight 
covers. Tf the)' are set on a slielf, a glan.Ce 
will tell you where to find LFie article you 
want, and what things you are running 
short of, The tight- fitting covers prevent 
moisture fro in entering the jar and keep 
the articles from rusting. 



Wire Rack for Drying Hose 
over H ot-Air Register 

By using two wire clothes hangers, you 
Cati make a handy rack for drying hose 




WIRE COi.r HAN&E3S 



over a hot-air 
register. One 
banger is bent 
to form a base, 
while the hook 
on the other is 
straightcnc d 
out and hunt 
at right an- 
gles to lit in a 
metal sleeve 
slip p c d o ver 
tile twisted 
ends of the 
base. When not in use, the rack ig easily 
4-1 ism an( left and stored, 
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Wirt Back Clamps over C3caei Shelf and Kttja II hi 

fjiiirt H-tirjp; Crw*1»pd 



Wire Hat Rack Clips on Shelf 

W fieri slipped oxer l he edge of a closet 
shelf, Hi is xv ire rack provides a place to 
3i si g - your hat so that it will keep its 
shape and not be crushed by other clothes, 
One cent of a length of heavy wire, such 
h can he obtained from iv i re clothes 
hangers, in formed into a 4-in. loop and 
[lien bent to fit snugly Over the edge of a 
shelf as shown in the detail. A xlisk of 
wood can be shaped to form the pad at 
the top of the rack. 



Making Piston Rings Last Longer 

When the rings on an aluminum -alloy 
piston, get loose, they can be made to fit 

snugly again 
]j y swelling 
the metal be- 
tween the 
grooves with 
a hammer and 
p n n eh as 
shown. The 
rings ate re- 
moved and 
t lie piston in 
placed on its 
side on a 
xv no d-toppe d 
hen qh, after 
which the punch is set in the center of t lie 
space hetxveen the grooves and tapped 
xvith a hammer. Care should he taken not 



to get the punch too close to the edge. 
After the width of the grooves has been 
reduced uniformly, take one ring at a time 
and roll it around the groove to see if it 
fits snugly, li it wedges,, dress off the 
sides of ili-e groove xvith a flat tile until the 
ring turns without noticeable side-play. 
When a job of tbi* kind is done, it is host 
(o use ligliL expanders behind the rings t« 
prevent piston slap. While this sugges- 
tion is not offered as a substitute for re- 
boring and fitting new pistons, it has heen 
known to give thousands of miles of sat- 
isfactory performance at small cost. 



Sign in Radiator Warns Attendant 
of Anti-Freeze? Solution 

In order to prevent filling-station at- 
tendants from adding water to the anti- 
freeze solution in my radiator, I put a 
warning sign directly under the cap. The 
lettering is stamped cm a brass disk, which 
is held in place with a piece of xvjre, one 
end being soldered to the dink and the 
other bent so 
that it fits in- 
to the top of 
thr nverfloxv 
pipe. The let- 
tering should 
be filled with 
a good heat- 

resisting en - 

a HI el. — -W. C. 

W i E h i t e, 

Hornshv, TIL 



An Inexpensive Poultry Disinfectant 

The experimental farm of the Canadian 
government has developed an effective 
disinfectant for poultry house and equip- 
ment that can be marie at a small cost. 
Dissolve concentrated lye, $ lb., in as 
small a quantity of ivater as possible, and 
then sloxvlv add raxv linseed oil, y± qt„ 
stirring until the mixture is the consist- 
ency of liquid soap. To this r add a gallon 
of commercial ereosol. stirring until [he 
fluid takes a clc.ir, dark-brown color, This 
mixture should he made up several hours 
before it is used, so that the lye will have 
time to cool. For n, spraying solution, use 
a half cupful of the disinfectant to each 
gallon of xvater. 








VynTH L 1i i ?! new type of inexpensive 
* * high-speed abrasive cut-off machine, 
it takes only a few seconds lo do many 
j h“» I j s which by old methods would require 
from five minutes to half -an hour. Volt 
tail quickly cut either round or irrefftilai;- 
shaped pieces ot steel, brass, bake I it e or 
.fiber, or even Llie hardest tool steel, to ex- 
act di in elisions and so smooth that filing 
is unnecessary. Washers and disks may 
lie made quickly and accurately by simply 
sawing off lengths of either metal or bake- 
lite rod or tubing. The machine will cut 
slots or grooves much faster and better 
than tan he done with a hacksaw. 

The shall is made first, from a piece r>f 
l>i-in. co Id- rolled steel, in- long. The 
threads on its end should he Cut oil the 
faille to insure an accurate lit. To turn 
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the pulley, drill a 1-in. hole centrally in a 
piece oi cold-rolled steel t 2)4 in, in diam- 
eter a eh [ in. wide. I'll in piece is driven 

Onto a tapered arbor and turned tn the di- 
me ns ions shown. A setscrew, preferably 



Hi ^- jpeJ Cut off Wheel 

Saws Metal Quickly 

| By Qandqlph I 7 Craig 
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oF 1 Fi e hollow type, is used to hold tli c? pul- 
ley in place on the shaft, and a collar is 
necessary' to prevent end play. The flanges 
may be purchased at small cost or can be 
turned to size, 'I’ he pillow blocks are either 
made or purchased. They are mounted or 
pieces of 134 by 134 by 5-in, cold-rolled 
steel to raise them to flic correct height. 
The base is constructed from 1Y hy I-in. 
cold- rolled steel. To assure perfect aline- 
ment of the pillow blocks, install the shaft 
with its pulley and collar and set the unit 
in plate On the base. The blocks ar 
clamped to the base and the shaft teste 
for alincmcnt. With the assembly clamp 
iti position* carefully mark the bluets 
where the screw holes are to be drilled. 
Draw up the screws and adjust the h looks 
SO l hit L the shaft turns as freely as possi- 
ble, Next, drill holes through the cr >ss 
and the pillow-block supports, the lat [ef 
holes being tapped. The Unit now can he 
permanently assembled. It may be nec 
sary En place a thin sheet of paper u ruler 
the edge of one or both of the pill 
blocks to allow the shaft to turn freely 
the shaft fils too- tightly* it can be fre 



by running a 1-in. reamer through 
both blocks while they are per- 
manently clamped in place. 

I'he frame for the guard is made 
lay bending a J'O-in, length of ^ 
by :: Sii-i ii. cold rolled steel to a 7- 
i n . L'a din s, To (he hack o f the 
guard frame* rivet another 6-tr, 
piece of the stock and bend it as 
shown. The sides of the guard are 
made from heavy galvanised sheet 
iron, fastened to 1;he frame with 
No. fi-32 by l-in. machine screws. 
The front edge of the guard is 
shaped so that it serves as a stop for the 
movable work holder. The latter, hi which 
the work ls clamped, must be rigid and 
absolutely free from play. 

When the machine has been completely 
assembled, it should be driven with a mo- 
tor at low speed and with plenty of oil un- 
til the hearings are well limbered up. The 
cutting disk is a 6- in. diameter, Me- in. thick 
uLifcu l. ii >ndc J,j:iil- jLU:T w heel. When pur- 
ha* big wheels, be sure to specify a ^-in. 
hole. In order to drive the wheel at the 
proper speed, the motor will have to be 
lilted with a large pulley. If your motor 
runs at 1,75ft r.p.m,* place an 8-in, V-pulley 
on its shaft and belt this to the cut-off 
machine. With a 3.500- r.p.m. motor, use a 
4-in, pulley. This will drive the machine at 
approximately 6,370 r.p.m., which is satis- 
factory for this size of wheel. A 34 j hp, 
motor will cut iron and steel rod Up to Y 
in, in diameter (juitc readily, and will rap- 
idly Cut up to 54-in, brass. A J4 or a 3^-hp. 
mo tor* coupled to the machine with a 
heavy V-helt, will enable you to cut 1-in, 
stock. When using the machine, clamp 
Nte work rigidly in place and stand at one 



}iyu. W '&<****&*.. I- 






POPULAR MECHANICS 






side while cutting. Wheels are likely to 
break alter considerable use. The parts 
will Hy straight out from the opening, 
however, aiid r with ordinary precautions, 
there is no danger. 



Hacksaw Blades Serve as Substitute 
for Rasps and Files 

A good substitute for a file or rasp can 
be made by fastening together a number 
of hacksaw blades of the same size 1 , slip- 
ping a bolt through tEic hale .it each end. 
By using blades with different sizes ot 
teeth the coarseness or line ness can be va- 
ried. If the direction of the teeth i* al- 
ternated when putting the Hades together, 
the lile will cut when pulled in either di- 
rection. 



^Making Worn Reamer Cut to Size 

When ii tap or reamer becomes slightly 
worn and cuts undersize, ill I the grooves 
nr flutes with yarn, cotton string" or can- 
dle wicking, The material should first he 
moistened with water so it will pack its 
the grooves and stay in place. The tool 
c.it] hr made to cut oversize in the name 
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Self- Locking Socket to Keep 
Electric Lamps Tight 



Calking CrtmrwiuEitl Forced jrao Crick*, arvund Daor 

wi[t| CrLiis ImpTovixcrl frcir, Pa pe r Cone 



Gun for Applying Calking Compound 

For applying calking compound a round 
door &nd window casings, a pressure gun 
may be cptitkly improvised by fashioning 
a cone from heavy mmiifa wrapping paper. 
After filling the cone, it is- squeezed to 
force the compound out the small end and 
■ into the cracks around the casing. — R. H. 
Town sky, Chicago. 



Electric lamps that have a tendency to 
work loose in their sockets can he kept 
tight as follows: Remove the outer hEicII 
os the socket, and, with a pair of tin snips, 
make a V-shaped cut, '4 in. wide and y 2 
in. long, ill the threaded part of the sock- 
et ; then bend 
in the shell oil 
oi ie s id c of t h e 
cut as shown. 
The bent edge 
hears against 
the metal part 
n i the lamp 
a n d prevents 
it from loos- 
en [ n ,g_ T Ei [ s 
method will he 
f o u n d e s p e- 
cially handy 
on machinery 
or in shops. 



Chamois Bag on Hose Nozzle Filters 
Gasoline at Station 



Attached to the nozzle of a gasoline 
hose, a chamois hag will filter gasoline so 
that it is free of water rand sediment when 
it enters the tank. Falling-Station Opera- 
tors will find this precaution appreciated 
by their cus- 
tomers, espe- 
cially in cold 
weather when 
iv ate r in t h e 
gasoline may 
freeze and 
Cause trouble, 

— H. C Thom- 
as, Royal Oak, 

Jd ichigan. 
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besides the gold pan, One man with a pan 
can sift thri.mj.di '/i cu. ytl. of material a 
day, blil by build injf a simple gold- wash- 
ing machine, lie may ine tease his produc- 
t-inn four or five times, 

There arc two types of washers. One is 
a wet rocker, used when water is available, 
attd the other is a dry wa slier, where water 
supply is lacking. In both machines, the 
dirt is cascaded down an inclined plane. 
The so [cl , being heavy, silts tu the bottom 
and is caught behind riffles, while the 
lighter matter passes over the riffles and 
falls out. 

The wet rocker consist* of a riffle board 
With sides and a hack litiilt Up to support 
a hopper, which has a Liu bottom perfor- 
ated with Yi-\n. holes spaced 1 in. apart, 
A canvas apron is lacked to a frame laid 
on the cleats, which arc set at a ^d 71 angle, 
A 1-in. slot is Belt between ihe lower end 
of the apron and the end of l flu hopper. 
The lower end 01 the riffle hoard is boxed 
in with a board, J in. high, a: the center ol 
'.v ill srh is cut a notch, 4 its, long and 1 m 
deep, A steady base for the 
rocker is provided by a 
heavy 4-fr, plank, tile rock- 
er being supported by two 
I'-;- Imped pieces Ot ;ddn. 
flat iron. The whole sut- 
face of the riffle table is 



JLLIONS of dollars wo 



rtli id gold 
iTM dust and nuggets arc recovered an- 
nually from river sands and dry washes 
by prospectors who have little equipment 
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covered with. a sheet of CdtOa matting, 
canvas or a blanket, on top of which there 
are a. numk'r (it cross riffles. The riffle 
grid is removable. In use, the hopper enJ 
of the plank is propped up about 2 in, with 
rocks, to slant the riffle board. The hop- 
per is then half filled with the fold-bearing 
material and water is poured on. When 
all tlie fine material lias passed through 
the holes in the bottom of the hopper, the 
latter is lifted out and the large grave! and 
stones are emptied. To make a "clean-up/' 
tiie riffle bar? are removed and the cocoa 

k malting or canvas is carefully lifted out 
and washed in a tuh of water. The gold 
and Other particles that have been caugEit 
on the cloth fall to the bottom of Lite tub, 
and this concentrate is further reduced by 
panning, The wet rocker must be adjust- 
ed for each kind of material to insure full 
(GwitUvim] lo 1 1 8 A t 
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Erector Places Wallboard Against the Ceiling 



F\ 




can be folded flat and 
taken from one ioh to an- 
other. The holding trusLEe 
U raised a nd lowered by 
1 ncrin o t a pull e y a n ft 
windlass. A couple nf 
turns is enough to lower 
it to the loading position 
at the height of a man's head. The plat- 
form is then raised to the Ceiling where it 
holds the board while the Carriage is 
moved easily on its casters util it the board 
is placed, in position for nailing, — H. Ros- 
siter Snyder, Guilford, Conn, 



Raising and holding heavy wallhoaril in 
place on a ceiling while nailing it, is an 
easy task with this scaffolding w hich was 
made anil user! hy C, R. Lane, of Guilford, 
Conn. It is set oii casters so that it can 
be run around a room in any position, and 



An All-Purpose Carrying Handle Made 
from Leather and Strap Iron 



For carrying 
objects, such as 
batteries, heavy 
cases and metal 
parts, nr for 
lifting cylinder 
heads, a good 
handle can he 
made by rivet- 
ing pieces of 
strap iron to 
the ends of a 




leather Strap, A large hole is drilled in 
each piece of the iron, which also lias a 
hook bent on the end. In this way, the 
handle can be anchored under bolts or 
hooked under projecting parts, — Ted Rdg, 
Chicago, 



Rivets Improvised from Copper Wire 

For emergency use, rivets can be made 
from short pieces of copper wire F>y ham- 
mering a head on each end. If plain wire 
is not available, wire used in electrical 
work can be substituted by removing the 
insulation. 
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Nickelplating without Electricity 

A thin hut durable tiiekelplale can l>e 
put on brass and copper objects by boil- 
ing them in n solution made by dissolving 
ammonium chloride, 8 pj o^., and nickcl- 
ammonium sulphate, d-1-^ oz., in I qt ot 
waLer. The solution should be boiled ill 
an aluminum pan. An even plate will be 
produced if the articles, arc kept in mo- 
tion, hut in contact with the pan during 
the plating process. Brass or copper is 
readily cleaned for plating by washing it 
in gasoline, to remove ihe grease, and then 
immersing it in n bright dip made by mix- 
ing nitric acid, 1 1b., with an equal volume 
of water. To til is cautiously add sulphuric 
acid, 2 Ok., and two teaspoonfuls of ordi- 
nary table salt. This acid solution should 
be kept in a stone jar. After dipping the 
work, rinse it in running water, and it is 
ready for the nickel plate. This process is 
convenient and effective for small articles, 
ll 2 oz. of strong ammonia arc added to 
the plating solution, it will plate articles 
of iron and steel. 

Extra Handle Improves Coal Shovel 

Fastened to 
the handle of 
a coal shovel 
as indicated, 
an extra han- 
d 1 e will b e 
fou nd restful 
to the bands 
and wrists, he- 
sides making 
it easier to lift 
the scoop. A holt inserted into a hole 
drilled through the shank holds it in place. 



Luxating Leaks in Electric Refrigerators 

Leaks in electric refrigerators, that use 
ammonia gas, can be located with sulphur. 
Roll powdered snip liter in a piece of pa- 
per similar to a cigaret, light it and pass it 
around under the valves and fittings. Sul- 
phur fumes, uniting with ammonia fumes, 
produce a dense white cloud similar to 
smoke. If the refrigerant is sulphur- diox- 
ide gas, the same result will he obtained 
by passing an uncorked bottle of common 
household ammonia n round the fittings. — 
R. E. Wilder, Chicago, 




Hc« Quietly Restored to. Sd 1 nl«rtafc Ierwi in Consent 
line by Keeping It In Uuk Dotlte 

Bottle Prevents Rapid Cooling 
of Soldering Iron 

When a soldering iron is in constant 
uni:, the heat losr by contact with the work 
can he quickly restored if the iron Es 
placed in a container. A quart milk liptflc, 
with a piece of asbestos slipped inside, is 
suitable for this purpose. A wire rack can 
be improvised to hold the bottle, while Lbe 
sheet of asbestos prevents the hot iron 
from coming in contact with the glass, A 
shallow cup of solder inside is handy for 
determining whether the iron is hot 
enough for use. 



Golf Tees Plug Screw Holes 

Wooden golf ices will he found useful 
for plugging old screw holes. The taper- 
i n g heads of 
the t e t- S fit 
snugly into 
flic enlarged 
hole made by 
the screw 
h cad, vv hi 1 e 
t h e shank 
fills the re- 
mainder,: It is 
a good idea to 
grind the head 
of the tee flat so that it w ill uot he chipped 
while it is being tapped down with a ham- 
mer. 
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Strip oi 3nceL Mortal air Era 3 Top oE Babbitt L-H'tlr fti> 
tair.u Scum WhcFt Pouring 



Sheet- Metal Scum Guard. Improves 
the Babbitt Ladle 

Placed acrossi the top oi a babbitt ladle 
near the spout, a sheet- metal bridge ’■>'<>' i ] L 
prevent the scum from coming out when 
pouring 1 the babbitt. The edge of the 
guard ig bent over at right angles, as in- 
dicated, to increase its effectiveness, ' 



Remote-Control Switch to Operate 
Elevator Car 

In order to operate an elevator from the 
top of the car for the purpose of cleaning 
the shaft, the electrician of a large hotel 
made a. control device that is held in one 
iiand. The instrument is fool-proof in that 
it is necessary for the operator to be fully 
conscious of what he is doing in order to 



work it. The device consists of a push- 
button switch, a fuiir-protig polarity Cap, 
and a four-prong polarity receptacle. Two 
sets of wires connect the switch with the 
control switch in the elevator. In this 
way, anyone holding the push button in 
his hand, when it is connected with the 
ear switch, can control the elevator cage 
when standing on top. This saves time as 
it ordinarily require 5 two men to clean the 
elevator shaft, — Ed Beuss, Chicago, 



Safety Latch for Stock Gates 

By the addition of a holt to the sliding 
latch commonly user! on farm gates, it can 
be locked so that stock rubbing against 
the handle cannot open it, A groove is cut 
in one of the vertical cleats, which carry 
the sliding bar. to take a rod. The latter is 
bent at right 
angles at one 
cud and made 
to drop into a 
slot cut in the 
top of the bar 
when the latch 
ls closed. The 
lower end of 
the rod pm- 
jec 65 h e y o n d 
the bottom of 
the cleat so 
that it can be 
raised to clear 
the slot when 
the bar is pushed back, — B, P, Barcsch, 
Rapid City, S. Dak, 
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/or the Model Maker’s LATHE 



By W. R. BELL 
PART II 

A FTER building the smalt model mak- 
er's lathe described in the November 
issue, you will need tools and equipment. 
The first essential is the cutting bit. For a 
general-use tool, it is best to have a clear- 
ance angle of 10°, a hack slope of 5^ and 
side slope of 10°. Experience will teach 
just how much to vary these for different 
kinds of work. Material for these bits can 
he purchased in the form of high-speed 
.steel bars, already hardened and ready to 
grind, from supply houses handling jew- 
elers’ equipment. The rough hit for the 
lathe described should be l A in. square and 
about I in. long. Of course* boring tools 
will have to he longer to suit each cane. 

Nest in importance, from the stand- 
point of frequent use, is a small drill chuck 
for the tftilstoek. This will he used when- 
ever holes are drilled in a piece held in 
the hcadstock chuck. Any-type chuck of 
^[-in, capacity will suffice, Only enough 
of tile inside threaded shaft is required to 
cover the full range of chuck adjustments* 
and a small taper shank is turned up and 
pressed into a hole drilled in the chuck. 
The taper must fit the- hole in (he spindle. 

The faceplate is another part used fre- 
quently. This is best made in two pieces. 
The hub can he made from a nut. or from 
a similar piece, a hole being threaded to 
fit the shaft- The plate is laid out for the 
holes, and these are drilled and tapped be- 
fore being mounted on the huh. Although 
the illustration shows the use of screws in 




mounting, pressing, riveting or soldering 
are equally good. True up the plate by 
facing and turning the diameter. 

Centers are made from drill rod hard- 
ened after turning. They are polished with 
fine emery cloth after hardening. Two 
Slices are shown, together with an adapter, 
to make the small ones fit the large taper. 
The larger fit the spindles, and the lesser 
ones ate used in the small driving plates 
and centers. At tlais time a taper hole is 
drilled and reamed in the headstock spin- 
dle, as yon now have the tailstock chuck 
to hold the drill ami reamer for this Op- 1 
oration. This hole is identical with that in 
the tall stock, so that ah tapers will he in- 
terchangeable* 
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The driving- plate and dog are used when 
small diameters are turned between cen- 
ters, It is well to have more than one siae, 
to suit your own. conditions, The smaller 
size tits in the tapered, hole, while the 
larger is screwed on like the faceplate, 
Arbors are used in innumerable ways, and 
for this reason it is advisable to have quite 
a range of sizes. They make good mount- 
ings for saws, small emery wheels ami cut- 
ter?;, and may be used to hold small pieces 



for turning w lien t li c: s v have a concentric 
hole in them- Collars nr spacers are in- 
cluded with each arbor in accommodate 
varying thicknesses to be held on them. 
Light milling nr slotting can lie done wi Lii 
ike saws Mild cuiLers by clamping the work 
to the slide -rest (op, with flic toolpost re- 
moved ; a few tapered holes in the rest 
lop will aid in clamping- The tailstock 
makes a fine drE! [press if provided with a 
plate having m taper shank. Make the plate 
of brass and solder the shank in. Face it 
true, and you will have a good surface to 
drill against. You are now equipped to do 
all kinds of ordinary metal -turning jobs of 
small size, ami in special cases extra ac- 
cessories can be made to. suit. 
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Old Tires Fence Garage Runway 

A garagenmn having several old tires 
Oil hand, used them to make a fence from 



i he highway lo his shop. The tires are 
partly buried in the ground and are paint- 
ed white so as to be readily visible,— W. E, 
Stewart, Sewaren, N, J, 



tjirietnijn Old Ttets to Nfrutl Fctie* 

D/iv-e ficim Highway W Hit. Sh-op 



Grease Cup Dispenses Soap Paste 

Tn shops anil garages where 
hand Soap paste is used by the 
mechanics,, a large compression 
grease cup will he found handy 
for dispensing 1 it. The CUp is con- 
veniently attached to Lite wall by 
means of a bracket. This method 
not only saves soap, Emt keeps the 
supply cleaner than it would be it 
it were taken out of the can with 
the hands. 
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How to Produce a Steel-Gray 
Plate on Brass 

Brass may he given a stcei-grjy plating 
w it h a thm coat of metallic arsenic. High 
light a are produced by bulling or scratch 
brushing. Tim solution tor arsenic plating 
is made by dissolving finely powdered ar- 
senic irioxlde, 2 oz., (deadly poison] in 
hydrochloric acid, 1 ]/J oz. A few drops of 
nitric acid and gentle heat wit! aid tile so- 
lution of the arsenic, Make up this solu- 
tion in the open air so that any fumes 
liberated will he blown away. When the 
arsenic has dissolved, add enough water 
to make the total volume 1 f[t. This solu- 
tion is very r poisonous and should be used 
with great care. Thoroughly clean the 
brass to he plated by immersing it in a 
boiling hot solution of lye and water. 
Rinse the work thoroughly and Immerse 
it in the arsenic sol Lit ion. The steel-gray 
plate will form in a few minutes. After 
plating, the work should he rinsed in run- 
ning water to remove the poisonous fluid. 




Am: Pirated la Seer] Column of ghtap ProvLiUa Swing, 
ins S.ippvrl far Utility Kotor 



Silencing Brake -Lever Rattle 
with Rubber Pad 

Rattling of 
an emergen cy- 
brake lever, 
when caused 
by the small 
rod that oper- 
ates the ratell- 
c t, can be 
overcome by 
fold Inga piece 
of inner tube 
and placing it 
between the 
two parts of 
the lever in the position shown. While 
this method is only temporary, as the rub- 
ber wilt gradually work nut, it can be 
made permanent by fastening the pad to 
the lever with fine wire, — Joseph J. Zar- 
now ski, Olyphant, Pa. 



Swinging Arm Supports Utility Motor 

This handy jib support, for a motor 
equipped with a flexible shaft. Can he 
swung around to accommodate jobs with- 
in a radius of 20 fr. The supporting arm, 
which is a length of track used for sliding 




doors, is welded to the underside of a sim- 
ilar piece of T-beam, anti is. braced with a 
length of bar slock, A rod through a pipe, 
which is welded to a steel column of the 
shop, provides a pivot for the arm. 



Wooden Sleeve Strengthens Small 
Drill Bits 

When drilling small holes in metal, a 
wooden sleeve placed over the bit as 
shown, will keep it from bending and 
breaking under pressure. The sleeve is 
made by boring a piece of broomstick or 
dowel rod lengthwise, so that it fits snug- 
ly on the bit. 

This contriv- 
ance can also 
be used as a 
depth gauge, 
the sleeve be- 
ing made just 
long enough 
to let the bit 
drill the de- 
sired depth. 



CG a so 1 iuc 

applied to the 
rubber wash- 
er on an inner-tube valve will usually soft- 
en it CtlOUgh to stop a leak in the valve. 
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'TRANSFORMERS tu s-uit any fftluiff- 
1 mcnt car easily 1 >e built by care fully 
fol Id ivi ng the instruct inn 5 , contained in 
this- article. There are two types of this 
apparatus, the shell \ nd the core typo, both 
shown in Fijf, 2. They differ in that the 
former has its windii gs On a center cross- 
piece of the core aid takes less copper, 
while the latter has the primary coil on 
one and the seen n da:;- on the other leg - of 
the core. Cores mu'- be built up Irons 
standard sili.-on-steef E anti I-purrehingH. 
obtainable in :T:-n^c sizes, nr assembled 
strips of No. 26- gauge silicon steel, 
to size with tinners' shears. 

The starting' point in transformer de- 
sign is the exact determination of the out- 
put required in watts, which is the product 
06 ' amperes and volts, For example, a 15- 
volt transformer delivering 20 amp, has an 
output of 120 watts. Let us assume that 
going to build a slietblype Pans- 
and that the frequency of our 110 - 
volt supply circuit is 00 cycles. Referring 
to table No, 1 , page l 020 r you will find that 
the first column does not give the exact 
sire of transformer desired, one of 120 
watts, and therefore the next larger site is 
selected, which is ISO watts. The turns of 
wire required for the secondary coil is 
found by multiplying the turtle per volt as 
give?) in table No. I, by t lie volts required, 
which in this case is 6 volts times L96, or 
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11.76 turns. The next higher even number, 
or 12 turns, should be used. 

Next, we should determine the size of 
wire needed for the secondary, which de- 
pends on the current to be passed, already 

k mown 1 0 he 20 atu p. Mu It ip iy t he am petes 
1 >y 750 for the shell type, or by 1,000 for 
the core type to find the cross-sectional 
area of the wire in Circular mils. In the 
example, this would be 15.000. Table No. 6 
gives the wire size 1 corresponding to the 
circular- mi] area. As the figure 15. TO) is 
not given, take the next one above it. 
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til ilyin^ tli is uumdier liy 1.8 cu. in, wc get 
. j Rj IL.j or t tau approximate weight of wire 
for tlic secondary coil. 

The next step is to find the size of the 
core and its weight, From table No. 1 we 
find tlint flic width of the core leg on 
which tFir coil is- wound should he IJ4 in. 
This table also gives the thickness of the 
core as 2 lr "')i; in, and the approximate 
weight of silicon steel required as 5-8 !1>, 
Fig. 33 sh Ows liovv oil the core dimensions 



which is 16,510, corresponding to No, 8 
wire, which is the correct size to use. How 
much wire is needed for the secondary coil 
depends on the size of the core on which 
it is to he wound, the number of turns 
already being known. To estimate the 
weight of wire needed, consult table No. 6, 
where we find that No. £ s.c.e. wire will 
wind 55 turns per square inch. Dividing 
our turns, or 12, by this number wc get 
.218 sq, in, as the cross -sectional area of 
t h e Vi i re oi l l Fie eo il . M ul ti ply in g t h is nu m- 
ber by the distance around the core, as 
found in table No, I, we get 8^4 times ,218, 
or L8, Which is the number of cubic inches 
of wire needed for the coil. Table No. 6 
also gives (lie number of pounds of No. 8 
s.c.c. wire per cubic inch as ,228, By uvul- 



ar e based on tlic width of tlie core leg 
which is indicated by W, It only remains 
to determine I he turns, wire size and 
weight of wire required for the primary or 
input coil. Referring again lo table No. 1 
you will find that there are In be 212 turns, 
and that the winding will weigh about 3 
Eh. Refer to table No, 5 to find the size of 
wire needed, which in this, ease is No, 19. 

The coils are wound on a wooden form, 
as in Fig, d, The primary is wound first. 
The form is cut to a width anti thickness 
slightly greater than the dimensions of the 
core, which in this ease ls lid by 2 ]I £U in., 
and is covered with two or tEiree layers of 
heavy brown paper for a distance equal to 
the letsglh of the coil, which in turn is 
made Y in. less than the length of the 
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witidmv space. This c.in he calculated bv 
referring to the hmCr detail ai Fig. 13. anrj 
in the ex simple Whig followed, tins length, 
or 1; t W, w il E be in iti- Tlie paper wrap- 
ping in held in place with live turns of 
friction tape. If she first and last three 
turns of each layer of wire arc wound over 
a length of friction tape, and this is dou- 
bled back over the coil, as shown in Fig. 3, 
the end turns wit] be securely held in 
place. A thin sheet of tough paper should 
be wound between layers of wire if space 
permits. If there is not room for ill is, use 
a sheet between every other, or every third, 
layer. When the primary cntl has been 
completed, cover it with two layers of 
heavy browlt payer and wind on t tie: sec- 
ondary coil. Great cate should be taken to 
prevent contact between the two coils. 
When completed, they arc slip perl off the 
form and bound with tape, an in Fig. 1. 
TEie core is then slipped into tlie coils, as 
shown in Fig. 12. After the core ami coil 
have been assembled, they should be im- 
pregnated with orange die I lac or elect n- 
Cal- toil varninEl, If orange s End lac is used, 
dilute it with an equal volume of alcohol, 
A large can will serve as a dipping tank. 
Allow the assembly to soak for about 12 
hours, after wEiicb it is left to dry thor- 
oughly for an equal period. To complete 
the drying, bake the transformer at a low 



heat for 2 or hours. Shell-type trans- 
formers may be completed ln r bolting on a 
pair of standard pressed- Steel end plates 
obtainable in various siaOs corresponding 
to the core punch mgs shown in Fig, 13. 

Core-type transformers are easily as- 
sembled in a jig, as ill Fig. 6, the strips 
being piled alternately, as shown in the de- 
tail above table Mo. 7 r The cores must be 
bound to get bet and securely taped while 
held in a vise to avoid hum. Figs. 7 and 8 
show tlie steps for binding a core of this 
type. The coils are wound separately and 
slipped on each leg of the core, as in Fig. 
10, To do this, remove the laminations 
from one side of the core, as shown in 
Fig, 5, replacing these, as in Fig. 0, after 
tlie coils have been placed in position. A 
mallet or block is used, as in Fig. II, to 
force the la mi nations down evenly, after 
which they are taped securely. The trans- 
former may be damped with channel iron 
or angle-trou brackets, as shown in Fig, 
14, and mounted in a metal box, as in Fig. 
16. Tlie cord, which connects the trans- 
former to tlie supply circuit should be 
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brought into the call through a 
porcelain bush in g. Low-voltage 
secondary conncc lions arc made 
to brass screws or binding posto 
mounted on a fiber or bake 3 it e 
strip, as in Figs, lb ami IS. Then 
the can is (died v: i tlk melted insu- 
lating tar, Fig. IT. obtainable at 
bat t c ry- s c r vice slat ion s>. 

If you need a si*e of transform- 
er nor covered in the tables,, refer 
to table Mo, 5. Locate the desired 
size, or the nearest one 01 higher 
value, in the first column- Oppo- 
site this sire is a design number 
needed lor liguring the other val- 
ues. Tit is table also gives the wire 
sire to be used far the primary 
coil, Let us assume that you want 
to build a core-type transformer 
to convert lift volts to 220 volts 
on a 60-cycle circuit, and that you 
will need $ amp. from the second- 
ary. The watts will he 5 times 22tl 
or IJOO,. Consulting table A" a. 5, 
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you find the dc^ip ivu m bcr for 
1,100 watts to lie 33.20, and lhaL 
the printary coil should be wound 
with No. 9 wire. Remembering 
this, you turn to table No. 3, which 
contains formula* for calculating 
GO-eyele, core- type transformer;;. 
In tllC space under the First frjt- 
unin listing t he size m watts, write 
1,100, which you have already 
found. For the second column 
divide the design number, or 33.20, 
as found in table No. 5, into 8,200 
and you will get 2-1/ for tile num- 
ber ui primary turns. The weight 
of primary wire lor live next col- 
umn, and the weight of secondary 
wire may be calculated later 1>V 
the same method a^. has already 
been outlined. The 
secondary turns per 
volt is next determined 
hy dividing 75 by the 
design number, in this 
case 33.20, w hie Ei gives 
2.25, Likcw i^e, multi 
plying „0P3 oi the next 
column hy 33.20 gives 
3.d$ for the cross- sec* 
tional area of the core. 

To decide on a core 
size, look up the col- 
umn and select a size 
proportional to those 
given for other sizes 
of transformers. Tn 
this case I 



ness of core needed 
can now he figured hy 
dividing the area al- 
ready found, or 3.08 r 
hy the core size, or 
1?4 tn., which gives 
3.8 f ?, although wc can 
use a PKiv -In, Core to 
make il even. The 
weight of steel needed 
can be found hy refer- 
ring to table No. 8, 
which gives the weight of a 1H- 
lll. core, 1 in, thick. Multiplying 
the thickness of Hie core, or l 1J 3bi 
by 10.1. gives approximately 1 9 t /j 
lb. .w the core weight. With these 
new values for table No. 3 f YOU 
proceed to dUHigll [lie 1.1 0£>- 
watt transformer by (he same 
method as was used for the 15Hi- 
watt outfit. However, ihe 1 ,100- watt trans- 
former will have more turns on the sec- 
ondary than os] tFiu primary, and is there- 
fore a Step-Up transformer. Special care 
should he used to assure good insulation 
when high -voltage coils are built. 

When designing transformer*, one 
should always check the window space of 
the core to make pjrc that st is large 
enough. If the cod requires more space, 

( Conor.! ■! 1* giage 14‘Ll j 
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This TSi'Et-Sptud Hoist H«ndl«; H*4vy Loads with 
Eiit, .in. I Light Loads Speedily 



Hoist Improvised from Transmission 
Has Three Speeds 

A three-speed hoist can be ini pro 1 !' bed 
from an old auto transmission. A large 
crank is fitted to the front end of the 
transmission, leaving the driveshaft and 
universal joint on the other end. The shaft 
is cut off, allowing enough to project to 
serve as a drum lor tiie hoisting cable, A 
bearing is provided for the outer end of 
tEic shaft. When mounted on a heavy ta- 
ble a-i shown, anti used in connection with 
a pulley or a block and tackle, this hoist 
will handle heavy loads in low gear, or by 
changing io big]] gear, light loads can be 
raised speedily. 



Soldering Tool for Radiator Tubes 

In order to repair one of the tubes in 
mv radiator (hat could not be readied 
with a soldering iron, I made the illus- 
trated tool, ft is a 
length of heavy 
C npp c r ivi re w i r b 
0 nc end bent to 
form a ho ok which 
will lit the curva- 
ture of the tubes. 
In use, the fins of 
the radiator arc 
Spread apart, the 
tube is scraped 
clean and solder Is applied. When the sol- 
der melts it is spread over the hole with 
the wire tool, the book having been pre- 
viously tinned. — Anile Hcmgo, Me Neal, 
Arizona, 



Suggested Thicknesses for Applying 
Cork Insulation 

After considerable experimenting. I have 
found molded cork to be best SB an in- 
sulator to prevent water pipes from sweat- 
ing. The correct thickness of the cork de- 
pends on the degree of humidity in tilt 
aiiv The greater the humidity, the greater 
wilt be rhe thickness of cork required. For 
average conditions, a thickness of f 1 j in. 
ls satisfactory, but where the humidity is 
high, 2f-i ill. is frequently necessary. There 
is no rule which will take care of all con- 
ditions because of other factors involved, 
.such as t lie temperature of the air and of 
the liquid in the pipe, etc, Computation 
ot correct thickness should take into con- 
sideration all of these factors. — W. F. 
Selmphorst, M. E-., Newark, X. JL 



Coil Springs Protect Sensitive Devices 
Against Vibration 

I ii engine 
rooms where 
a steady vi- 
bration is scf 
up by the ma- 
chinery, it is a 
good idea to 
mount such 
devices as 
clocks, ther- 
mometers and 
meters on 
springs. Three 
long nails will serve as pivots for at tac El- 
men t of the springs. This method is ulsO 
useful in boat cabins, where the vibra- 
tion is severe, for mounting chronometers 
and barometers, or other sensitive instru- 
ments. 



Spring Tail Skid Substituted for Shock 
Cord on Airplane 

Inconveniences, arising from broken 
-.hock cords on tail skids of airplanes, can 
he overcome by substituting a spring for 
the regular skid. An old semielliptical car 
spring will do for this purpose, using three 
or four leaves \ l /t to 2 in. wide. After re- 
moving the old skid, weld a plate of £3j or 
jtl-in, stock between the frames close to 
the tail post, to prevent tube distortion 
and to provide a means of attaching the 
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spring, Then perforate the center of t Si e 
plait to take a ££-in, Id dll, drilling similar 
holes in die spring to correspond with 
those in the plate and the old skid bracket. 
When the necessary aiincments have been 
made, holt the spring in place temporarily. 
Then, renting the tail on Lt, determine the 
tension necessary to provide the proper 
clearance between the plane a Ltd the 
ground, taking into consideration such 
stress as occurs when “revving up” with a 
hack stick or when taking off from or 
landing on rough ground. The spring is 
then removed and bent to the proper 
shape, forming a shoe on (he thinner end, 
after which 3 spring [dip is riveted or 
h razed 1 in. from the end of the main leal 
of the spring, to provide a guide and pre- 
vent ground looping. Case hardened bolts 
should be used for attaching the skid to 
the tail frame, — Leo May, Chicago, 



Portable Setup for Grinding Brake Drums 
without Removing Them 

Faced by (be problem of truing up rough 
brake drums, an Arkansas mechanic de- 
vised tEle following method of doing the 
jioh without even removing the drums. 
He screwed (wo strips of light angle iron 
to a heavy hoard to form ways for a Small 
betich grinder. After jacking up one side 
of the axle a ltd removing the wheel and 
outer brake baud, be placed tin? grinder in 
position directly under the drum. The car 
motor was tlien run in low or reverse 
while the grinder was worked hack and 
forth across t her surface of the drum. 
Ground in this manner, the drums will he 
concentric with tile axles. 




Trucli and Cir Brake Drum* Can T r ll-t-: I wLh a 

Small Fg ruble GiLndtr 




Sturdy Kitk inr Welding T-nreh It Pined wii|i PdlaE 
Liichi ana Flame Guard 



Rack Equipped with Pilot Light 
Holds Welder’s Torch 

Fitted with a pilot light, tills rack will 
be found handy ■ fur holding a welding 
torch. The base is a gear or a wheel, 
which supports a vertical length of pipe. 
Two small rods are bent as shown and 
inserted into the end of the pipe to hold 
the tOrcll, while a large ring, clamped 
near the top, serves as a guard around the 
flame. The light, which is clamped to the 
vertical pipe, is a. piece of tubing plugged 
at the lower end and fitted with a wick at 
the (op. One filling of denatured alcohol 
will keep the light burning lor hours. 



Scale Oil Paper Hanger’s Brush 
Saves Time 

Paper hangers will find that consider- 
able time spent in picking up anil unng a 
yardstick can he saved by providing a 
scale on both sides of the smoothing 
brush. This Can he done by first marking 
l he lines with a pencil and then sawing 
them out deep enough so they will not he 
obliterated. Numerals may he stamped in 
with steel dies. — S. E. Schofield, Indian- 
apolis, Tnd. 








sketch shows two views of 
~ name pair of “doctored" scales, the* 
fulcrum having been shifted so that one 
side has greater leverage than the other. 
To keep the pans in balance tv hen empty, 
the shorter arm is weighted. The scales 
are set in a box to mask this. In the up- 
per view arc two cubes in balance with 
two COiles. in the lower, four cones bal- 
ance against nine cubes. The problem for 
vnu tn solve is to determine how many of 
those cubes it would lake To balance with 
SIX cones, if weighed on a pair of true 
scales. 



" \ I.TFIQUH1I two is an even figure, it 
J is quite an oddity." said Mrs. Ter* 
williger to her class, “two being the only 
digit which, added to or multiplied by it- 
self will give the same result. If we wish 
to produce that effect with three figures, 
we have to take one. two and three, Mul- 
tiplied or added together they produce 
^fix. Now, I have led you to the puzzle: 
What four digits, either added or multi- 
plied together, will produce the same re- 
sult ? Two or more of the four figures ruav 
he alike,” 

r pUNINti up for a big race, a driver was 
11 on the track for exactly one hour. TTc 
raced the first quarter of his entire rtin at 
a speed of 1U0 miles an hour: covered the 
second fourth at ninety miles an hour; 
ihe third at eighty miles an hour, and the 
last part at the rate of sixty miles an hour. 
Note that the quarters indicate distance 
and not time. What was his total mileage 
for the hour ? 



Answers to Last Month’s Puzzles 



While the triangles are not numbered 
in the puirlu picture, their general shape 
plainly indicates to which each set of di- 
mensions applies. r fhe lengths of their 
sides expressed in feet are; (T) 48. 140 and 
148; ( 2 \ 81), 84 and lib; (3) 30,224 and 226. 



The solution o-f the problem regarding 
the cost of each bidder’s work is: The pa- 
perh anger's estimate amounted to $440; 
the painter's was $750; the plumber's, 
$1,400; the electrician's $060; the carpen- 
ter's $3,323, and the mason’s $1,273. 
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Eastman announces 





C/fft'-KOD4 if EIGHT Hi 4 nat mvrir c-p ra#rw, trie* anlj 






using a NewFiiM 

mat cuts movie costs 

nearly 



C INE-KODAK Eight— 

1 ft real* full- fledged 
movie camera, Enstman- 
inade, Takes beautiful* clear, 
sharp movies. Only 329. 5Q 
(you pay no federal tax; East- 
man pays it). 

The new film does four 
times the work. A 25-foot 
roll at 32,2 5 runs ft£ lonir on 
the screen as the usual 100- 
foot roll Jit 3^- You save ex- 
actly No extra cost 

for finish Log. 

You show your fdi^s in the 
new Kudo scope Eight . . , 
throws strong, steady movies 
, , , only 322, 50, 

Don't fail to visit your 
Cine-Kodak dealer. See the 
actual movies on the screen. 
Eft St man Kodak Com pa ny* 
Rochester* New York. 

• THE NEW PRINCIPLE 
Ci mc- K.i'cl vk Jfc'icll! hiikn a sprcLal ie» 
fikK film, xi nun. Wide, do llvr rror* 
iif too fert, ll rum iht film. fuur ■ I ■ 
Irlrt IwLffi leavtllji twj irnaralr cowj 
of imajici firing J»* full EtfnjilL, Ean- 
ruii: :iiii:li^s ilii > z^-fiwit in mm. film, 
sli'i m, j?l k-M it, unit mums Li rn 
j-oij; a* s li-nulc (mfHi $ inm- hl-n, 
ready in nmjnri in a KcdjrU'nfi-r Eijsfii. 
t’«t at tiuLshiufl Ji included in, iliv 
juln; of i tn film, 

]i is i hi ■: Eastman invrniknn ilhat 
ViiiBS JrVU borihr So* tit* 3.1 SjJ-J % 
laving. 




Cine -Kodak EIGHT 

Eastmans NEW- PRINCIPLE Afovie Camera 



When wHffitXH to edeerdi acra plrn/ie m; <nif i r> :■ i Psjmlnr jVcc-heHto-s 
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A plain statement 

ANTI- 

IMPORTANT INFORMATION FOR THE 



In an effort to dear up the confusion regarding anti-freeze, 
which appears to exist In the minds of many consumers, we 
give below the outstanding facts* The fallowing statements 
are guaranteed to be correct and accurate in every partic- 
ular* They are supported by the highest scientific authorities. 



The problem of preventing freezing in the 
cooling-systems of automobiles during the 
cold weather months was one that taxed 
the ingenuity of car owners for many years. 
Salt, honey, alcohol,, kerosene, glycerine 
and many other products and by-products 
were used with varying success. Within the 
past few years, however, there has been de- 
veloped a new product, a product specially 
designed for this one use and purpose. 

That product is Eveready Prestone* It is 
not a general commodity used principally 
for other purposes: it is an anti-frceze. and 
nothing else. It is a scientific development, 
thoroughly approved by aJl car manufac- 
turers; a product w hich embodies all the 
advantages of all materials previously used, 
with none of their inherent weaknesses. 

In developing Eveready prestone, the 
laboratories of Union Carbide and Carbon 
Corporation, keeping in mind the require- 
ments of the U, Sr Bureau of Standards for 
an ideal anti-frcczc. worked toward a prod- 
uct which would satisfy the following 
specifications: 

1. IT must not boll away. A boil-away 
anti-freeze is both an inconvenience and a 



poor protector against sudden changes in 
the weather. Such anti-freeze requires fre- 
quent renewals, and leaves the car unpro- 
tected when a cold snap follows warm 
weather* 

2. It must be harmless to the coo ling - 

system* An anti-freeze which corrodes 
the cooling- system is a poor product to 
put in a car. 

3. It must be effective In preventing 
freezing* The effectiveness of the materials 
commonly used before the advent of Ever- 
eady Presto tie varied over a wide range. 
Some were effective in preventing freezing; 
others were not. 

4* It must not affect the car finish* The 

fumes of boil-away products were a source 
of danger to the finish office cars. This was 
a weakness which those who developed 
Eveready Prestone were anxious to avoid. 

5. It must circulate freely at the lowest 

Qpercrtfng temperatures. A heavy, vis- 
cous material, which is not free-flowing, 
is obviously a poor Cooling agent* 



Il’Jiro urriJjjLjr (•:; miucrtLM'r.i plraar incid idL I'&pztfnr l/ c:ch i\i it ir.'TT 

Copyrighted material 
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facts concerning 




PROTECTION OF CAR OWNERS 



6. It must be non- inflammable and 
odorless. Winter driving was often made 
unpleasant by smelly fames, while inflam- 
mable mixtures held the possibility of 
causing serious accidents. 

7. It must not "eveep." Certain materi- 
als in common use had a strong tendency 
to leak out of systems which were tight 
enough to hold water but not tight enough 
to hold these materials. The new product, 
it was felt, must have less tendency to leak 
than water. Consequently, if a car could 
hold water it would hold the antl-freezc. 



gallon. They were interested In low? cost 
per season. It was felt that car owners who 
had been buying boil-awuv anti-fre«e on 
the installment plan, a few quarts at a time, 
would not object to a relatively high first- 
Cost if the all-season cost were low. The new 
product, therefore, was ptfeed to cost* for 
an average winter season* p<> more than the 
cost of boihaway ami-freeze. 

Thus was developed Eveready Presto nc+ 
the only anti-freeze which meets all these 
requirements. But laboratory effort did not 
stop with that. 



Si IT must bo packaged as a concen- 
trated product. Many of the products 
which the public was using, because of 
their thick* heavy nature In the concen- 
trated form, were sold as water-diluted 
solutions. The cost of canning and ship- 
ping plain water was thus borne hy the pub- 
lic. Obviously* if a concentrated product 
could be packaged and sold the user Could 
be saved that expense. Furthermore* the 
public had no way of telling how much of 
these diluted solutions was anti-freeze ma- 
terial and how much was ordinary water. 
Some brands contained as much as 55% 
plain water: others contained less. It was 
decided* therefore* that the new product 
must be concentrated. Thus the public 
could be sure of buying a standard product* 
always the same and always of known value, 

9. It must be economical. The labora- 
tories which developed the new product 
were not interested in low first-cost per 



A NEW AND IMPROVED PRODUCT 
AT A LOWER PRICE 

Further research developed the product to a 
point where it gave protection, nor Only against 
freezing but also against rust and corrosion in 
the cooling, system. And such is the urtv fivereadp 
Prestone. Its use reduces the corrosive action of 
water oo the metals of the cooling- system as fol- 
lows: brass, copper, solder, aluminum, and tine, 
75^i cast iron, hfo other "treated'* anti- 

freeze compares with Everesdy PteSEOoe for the 
prevention of ruse and corrosion. 

The new Everest*!? PresEone has been reduced 
in price. It now offer* Ivj' far the safest and 
economical protection against both freezing a 
corrosion. The car owner who uses Evere 
Frestone is assured of complete 
through all weather changes, freedom fro 
ur ci the trouhle of rep] icemen ts, and a i 
free radiator. He insures his car, not > 
a freeze-Mp, but also against i]i( 
char follow a rust-clogged and core 
system. He prolongs the life of hi 

National Carbon Company, 1 
Otrhtde and Carbon Oirptiraiii i 



IV h™ irritfitff re advertFasr-s pita it- meat lt»» J’cimiar ifcc-Arm-ft 



110A 



POPULAR MECHANICS ADVERTISING SECTION 

A 



TRIPLE 

PROTECTION 



against Unnecessary 
Shop Expense 




Here’s an oil that saves you many a repair 
and replacement, bill by providing triple 
protection for all shop equipment. 



Three-in-One is specialty blended from 
three good oils, so it does three good jobs. 
4s it lubricates it deans gum-forming dirt 
om working parts, then prevents rwst No 
Unary oil can provide this protection so 
f ively. Handy cans and bottles, at 
rtires everywhere. 

-One Oil Company, New York 

'-ONE OIL 



SECRETS OF THE LION MEN 

k ' {Confirmed from paec 

burning branches with their speara so we 
could pa&s through. Xipooso, calm and 
proud as ever, welcomed me with posse, 
but the rest of his family huddled about 
me weeping and shrieking. 

Xipooso had no notion of what was to 
be done except that he intended to fight 
the lions until they killed him. What could 
I do? The fire was rapidly destroying the 
fence and I could not defend a circular 
front of some 500 yards single-handed. 
Then T saw the milling cattle and T had an 
idea — and it was time to get one. 

I gave an order which was at once ex- 
ecuted; A fat cow was led through the 
gap made by our entrance and turned 
loose. It was cruel, of course, hut the sac- 
rifice of this, unlucky animal appeared Our 
only salvation. The cow trotted about for 
a moment, bawled piteously and stood 
still I did not have the heart to see the 
living creature torn to pieces, so fired a 
merciful bullet into its head* It had not 
struck the ground before four, five, ten 
bodies hunted through tire air and 
pounced upon It, fighting, snarling and 
roaring. 

The scene. Only fifty paces distant, was 
illuminated by the 21 antes and the lions 
were perfect targets. I fired once, twice, 
three times and with each shot a beast 
spun around and dropped- Two more, 
badly wounded, tried to hurl themselves 
in our direction, but lost courage and fled. 
The flames were dying down, but the con- 
tinued shooting, the noise and the fire dis- 
couraged the circle of beasts about the in- 
closure, and finally, pair after pair of eyes 
vanished as the animals retreated to the 
bush. 

Even before I stopped shooting, the 
chief’s family sensed victory and pounced 
on me with pathetic protestations of grati- 
tude, hailing me as the J 'big hunter who 
killed all the lions in the world." Mean- 
while the tom-tom was pounding out Into 
space I don't know T what extraordinary 
and exaggerated account of the affair. 

Partly as a reward for this exploit, 
Xipooso made a most unexpected propos- 
al I was to become E member of the 
E ant u- Sitnba Voodoo — the secret society 
□ f the lion men — made up of the most in- 
trepid lion hunters in the country* The 

(Cbnldnued Ed jsa.fi £ 12/iAj 
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THRILL 
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faov^ 

UK-1 

nilSCIAfir 
CiLvATCfti 
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i LT 



HOT CHAt 
l COT 
ERECTOR 

KOfi. 

CHRISTMAS 



ArtD tHPI 

I QtOHOTIV £S 
i AMD— ■■ 



wow! NOW' 
YOU tAh: BUILD 
F|?a C-f 

tMblNlljBIIVj HGOELl 



this a Li iio : 
VOLT MOTOR 
5U&E NA-HLtS LT 
HUM with frCII-DH 



.WALT Tim 
I TKT I 
l-E-ECi T H I jl 



Boy, look at those rea Listic opcrat injj models built wit h 



HELLO BOYS 

350 ACTION 
TOYS IN ONE 

Hello Boys! 350 Christmas 
gifts in one. Tell your dud 
you want Erect Of + A galaxy 
of ticking sets, Si and up. 
Send for the big Erector cata- 
log and pick out the one you 
warn. Mail coupon today. 
Greatest values in the history 
of Erector, A big ibrilJ for 
every day in the year! 






TUNE IN 

£i BrttiP ’Em \L/ 
Back Alive’* 




FRANK BUCK 

Hair raising thrills from Malay jun- 
gles. Frank Buck himself in blood 
curdling adventure dramas showing 
hrtw man -paters are Captured, alive 

SUNDAYS 5:45 P.M. E + S*T< 
W E A F NETWORK 

See Local Program Listing 



F p f p CA TALOG Shows just What 

V% t E-r You Get * * * » “ 

THE A. C, GILBERT CO. 

J5J Iiircmr Squire, New llaiuii, Cc-nn. 

St-lti HHt i Ilu tiiR colored Erccmr L ' Look -Em -Over Boufc, r ' Ereu. 

Nircir . 

StrKEt 

tier Stile 



When Hji-fi e;i fj Xu rtrJperXiiCfj juXca^c jmrntlun Papular Mech rsitic-a 
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TJSING 



CITIES 
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= 2-1 5MFT 0 LONG 

&ETAU «* Ti riin w*. □RivlMfc Vp/HANI^ 



BELLOWS GuVh. . . i 
(QUCkSKIm OR ' , 
HEAVY WJlil'LP \ 
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»VII I jHLJT Ttl 
H(3LC RIFFLE 

, BOARD v 



W30TJ 
SI ?h> 



LEATHER 



" WOOD i 



CWS&piLjDl MlUfin 
OF RIFFLE, 



DETAILS OF 
I 5 KT W^SWC^ 



BLl T m -SNPAHEFI - 
i-StiJ W'KE^VXlti Vrf,xHl.R 



HIM5L5 



stock 



UNQLE AC r a. I MUSLIN 
over o*i j screen 



PIFFLE 



GOLD WASHERS INCREASE 
F ROS PECT O RS* EARNINGS 

t CTmiti ii.i: i,-i| {tui:i ;i;iae 1C-39} 

rctoro ry of the gold. The quantity of gold 
that can be recovered from a cubic yard 
of dirt by panning is first estimated. If the 
machine does not collect this amount, 
change the slant of the riffle board and 
the distance between the riffles. Several 
hours spent in experimenting will be welt 
repaid. 

The dry washer has the advantages of 
light weight and portability. In use, the 
dirt is moved over the riffle board by air 
forced Up from a bellows. The assembly is 
fastened together with 1-in, brass screws. 
Half hinges are placed both at the top 
and bottom of the un slanted end of the 
hopper. An adjustable opening in the 
bottom of the hopper controls the amount 
of dirt that descends to the riffle board t 
the width of the slot being governed by a 
gale which is operated with a rod. Two 
yk- ill. holes are driller! through the s tries 
of the hopper, for a 12-iti, length of brass 
tubing, which serves as bearing for a steel 



tfCiraiA or 
rE.LCY.S 



rud. A large wooden washer is slipped on 
each end of the rod, while a scwing.ma- 
cbinc treadle wheel, lilted with a handle, 
is keyed to one end of (he shaft and a col- 
lar is setscrewcd on the other end. A hop- 
per cover, having three sides, is fitted with 
a bottom made of ^ -in, -mesh galvanized 
screen. Half hinges, to meet the half hinges 
on the front of the hopper, are attached, 
and the two parts are united with a tong 
wire through both hinges. The bellows 
frame, in wbicli the riffle board is to he 
placed, is marie of 1-in, stock. Hinges at 
[he top Of the hack connect with the half 
hinges on the bottom of the hopper. The 
two sides anti back of the bellows frame 
are mounted on a frame of 1-in, stock, 2 
in. xvide. Runners are nailed in side the 
box to hold the riffle board when air is 
forced up from below. Holes are drilled 
through the sides of the bellows b nx, and 
a brass tube, shaft, washers and tw r o 3-in. 
pulleys are lilted on, while a wingbolt is 
attached to the front of the bellows box to 
keep the riffle board from sliding out. The 
bottom oi the bellows box consists of a 
jl4-sm board with a 3 ha -in. clapper hole, 

{!,'!i: iiUiim:-.I (Ci |:i|fc ] 42 A] 



POPULAR MECHANICS ADVERTISING SECTION 



lie a 



New anti -freeze gives 

4 -WAY PROTECTION 




* 

& 



Won’t evaporate . . , fill now for the winter 



Leaks less than water 



Stops rusting and corrosion 
Positively will not clog or gum 



PLUS lower price 



more economical than aver 



14 ADVANTAGES OF G. P, A. 



t. Gives complete protection against frcese-upr, to 
3D“ beLow aero. 

2. Will not evaporate — not even on the warmest 
days. Oise ijibriL’ lasts all winter. 

3. Lenlig lqj i]iull wild, 



S- Never nvcThcatsiJiotenr^even an warmest day*. 
9, Does not inju r* Duco or other automobile finished, 
]0r No anplwOfit udors or dangerous fumes, 

H. Absolutely safe — non-|>citsoncius, non-inflam- 
mable. 



4. Protects all metal? gf thn cooling system against 
cm-m3.iQin «nd the rust causr-d by tap water. Thi? 
protection continues after G. P. A. is drained out, 

J r Retards dismtej^ration of robber hoac. 

6. Positively will not dog or gum radiator. 

7. Mures quickly and permanently with water. 



1 2. Permits belter oper- 
atic temperatures. 

] 2. Made tu G. P. A, qual- 
ity standard?, 

14. Lower in price., Mnre 
economical tbanevnr+ 



GPAr 



RADIATOR GLYCERINE 

Glvcertke PRODUCERS' AtsSOtlaTiOK, *1 kast i?ib street, wf t w voiee, h, y. 




t 
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TQ8E Engineers — after 

years, of research and de- 
vehement in perfecting 
products for eliminating ra- 
dio noises, or man-made 
static, now bring you for 
better radio enjoyment— «a 
radio Strainer — the "Filter- 
iiCf" 

TO GET MORE STATIONS 
AND ENJOY THEM MORE 
INSTALL THE ' 'FILTER 12 ER" 1 

|\JG matter what make radio you have or 
' ^ where you live Ihe "FilterEser" -quickly 
Installed at your receiver without any (urth«r 
attention definitely removes all unwelcome 
radrO nCiwS and only pure music and Speech 
C&mc through yOu* loud speaker. 




Off THE HEMAL 




0H THE SET 



NO RADIO NOISES 
IF IT S “FILTER IZED" 

Ask your dealer. If un- 
able to obtain the 1 'Fil- 
ter! icr" send check or 
money order direct to us, 



The acknowledged authority en Radio 

Interference*^ maker* of FfLTEREYTES, 
the nceopled 1 remedy. 



TO BE OEDTSCHMANN (MPGRATION 

.. FILTER FTTH division 

CANTON, PW:A!gbr T l1 " 



MAGIC BOX MAKES SENSITIVE 
SHORT-WAVE SUPER 

(Cni.rinm-ii ‘rm-. I ■■ hi; 1 ■ 0 T I 




Underaidu Vi-piy ct ill* Impr&vtd Which- Mo* Skaw* iht 
Wiring: Ana A i rn n g r-riiti ,r ,.-l Paru 

sum, Holland \ T$C, — Monte Grande, Ar- 
j'tMitina, „S. A,, and DJD- — -Knnigs Wustcr- 
hausen, Germany, 

It is quite easy to build, Lite par Ls. being 
mounted on a simple metal subbase with 
all wiring underneath. The variable con- 
denser used in this mndcl wan- made by re- 
moving alternate plates from a two- gang 
, 000 dS-nifrl- capacity variable condenser, A 
unit of this type may be purchased, how- 
ever, il desired. The total Capacity of 
each section should be between 75 and 
100 mmid, 

The in termed into- frequency transformer 
is a Lit p- wound r.f. broadcast coil, shield- 
ed in a can. Any r.i„ broadcast cm! would 
probably answer the purpose, but the L-itz 
variety is recommended. The cap lead for 
the r,f. tube should be connected to G-lug 
on ihe intermediate-frequency transform- 
er, Any good vernier dial may be used. 
The one employed in the model is of the 
two -speed type, having a ratio oi 5 to 1 
and 40 to 1 , and is quite helpful when tun- 
ing for weak signals. 

The schematic circuit diagram is given 
in Fig. 1 , and the simplified wiring dia- 
gram in Fig:. 2 . The simplicity of the parts 
layout will he noted in the photo above 
Fig, 2 . These parts are all clearly indicat- 
ed and named in Fig, T The metal chassis 
may be made of either ernydn or alumi- 
num. AH parts are standard and available 
at low cost. 

The plug-in coils arc shown in the pho- 

{Continual to sinse 122A) 
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PITTING NEW FLOORING 

(CprctErcireif irmn page 'S/ft) 

surface, aft &]iq vvn in Fipr, 24. When a li- 
noleum floor in good condition has one or 
more worn spots, these can ho neatly 
patched as shown in Figs, 21 and 23. With 
linoleum cement and small remnants of 
material, you can niton produce a colorful 
effect which will actually improve the 
original llouring. To do lIlis, carefully cut 
out the worn section in a perfect square, 
triangle or circle. Cut out one or two 
other sections throughout the room to 
balance the new design. Then take two or 
three squares of different-colored linole- 
um of the same thickness and carefully 
fasten them together with rubber cement. 
Draw a design on the top square, and saw 
out this design on the triple thickness, as 
sh own in Fig. 25 j using a fine hand or 
power-driven scrollsaw. After that has 
been done, clean off the rubber cement 
and you are ready to make the inset. The 
various pieces of the three layers will fit 
together perfectly to make a tri-colored 
design. There is not any waste* as the re- 
maining cut-outs can be assembled in a 
different color scheme to the other bal- 
ancing insets. 



THE ART OF PICKING LOCKS 

(Cqnfinntd from pnev fl-Sdlf j *f" 



most effective, in especially difficult situa- 
tions, arc the sometimes crude tools made 
by the locksmith on the spot. One of them 
once prevented a suicide by using a closet 
hook and a short iron rod, curved at one 
end, to open the door of a room in which 
a woman was about to kill herself by 
lumping out of the window. It so hap- 
pened that the window did not work eas- 
ily, am! by the time she had got it up, the 
door w ns thrown open and she was saved. 

Another time the twisted prongs of an 
ordinary fork and the stub of a dinner 
knife, filed down to a triangle, served to 
open half a dozen looked doors in a burn- 
ing' building, thus saving the lives of peo- 
ple who had become too dazed by the 
smoke to open the doors from the inside. 

In the ordinary course of business, the 
principal reasons why locksmiths are sum- 
moned, are carelessness, forgetfulness and 
sometimes the stupidity of the owners nr 
their employes. 



Kill a COLD before 
It Takes Root! 

T REAT a told quickly and treat i r Jetitivelj! Don't 
depend on lialf-wiy measures. Half-way measures 
only lead to half-cured colds. 

Take a COLD remedy for a cold and not a remedy 
good fin- half* rhffigs, Tate a remedy tEiatgets a 
cold from the imirft, a*d ant merely a surface treatment. 

4 EFFECTS/ 

The iv-iss thing to do is to take Grove's Laxsf Ue Bnjmo 
Quinine aa soon as you catch a cold. Grove's Laxative 
ISromo Quinine is elFecriie and reliable because iris 
specifics! ty a cold remedy and because it docs the four 
things necessary to relieve a cold. 

First, it opens the bowels. Second ,ii kills elm cold 
germs in the system and reduces the fever. Third, ic 
relieves the headache and that grippy feeling, Fourth, 
ic tones the entire system and forti- 
fies against further arrack. Grove's 
laxative iSromo Quinine is. safe to 
fake f If contains no narcotics and 
produces DO tad after-effects. Taken 
promptly, ic vvitE usually expel a 
cold n set night. So iu its. uic lies 
safety. Every drag store in America 
sells Grove's Laxative Bromo Quin- 
ine. Convenitae, pocket-size box, 
cellophane-wrapped. G$i it today. 

"{ C.tiuldu 7 Write 
a Better Prescription 
Myself 1 




GROVE'S LAXATIVE 

ROMO 
QUININE 
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I lUlie ,S Utan’s rciil &cnm )> ul cm i'ml let 
iliuf Cm if fin we. 



B J hop« SV, f ft! Irpfjrriilv" ■■slffit ,jfilC£ fin* Itixl 
tlninf: spell aturif.dJ' 



MAGIC BOX MAKES SENSITIVE 
SHORT-WAVE SUPER 

tCfinTinrcij Inji-i m;ij. U!Q A] 

to on page 9ij(h The oscillator coils are to 
he made first, and then the detector coils 
are made to match. The approximate 

number of turns will 3m given,, but they 
trill vary with Ulo intermediate frequency 
used. This means that they will liave to 
conform to the dial setting of the broad- 
cast receiver which has been selected for 
best results. The detector coils may he 
made with a few extra turns on (lie grid 
winding' La. Then tune in a station and 
take off a turn at a time until the best sig- 
nal strength is obtained. The coil connec- 
tions to the prongs in the bases of the 
plug-in forms are detailed at the lower 
left in Fig. S. The two acts of small coils 
can be wound on tube bases, but the larg- 
er coil will require a regular plug-in form p 



DAMP- DAY PAINS 

'-stiff joints 

T)imH lei pain keep yon awake during 

dn n tp wnl her. W n rrn th USC »l iff »ore jh uni* 
with SlminL— and you'll sleep anundly. 

1'nir SI c»i in h rusliH-H fre-pth lilcpitil ktttiniHhrA 
spot, kills the pnin, relaxes the BliffncsB. 
JNth I'll tilling i» ni-citciE with SLi;i:iV — H ixEt- 

ply pat it on. Gives ike quickest relief 
ill till! i> epi-Ih L + , . and niftlA imly 3ntM 




SLOAN’S 

World Famous Liniment used 
by 133 Nations 




us FRAME is FREE 

mith eachVWffQor 

SNAPSHOT 
«n ENLARGEMENT 

# for only 9W 

Stmr.1^ riciict lj your FEICFTO. 

' SN aPEIIOT. TLMT PE. 
wi'.h jiuu r iiant and nrliln;i-M 
aim! in. a-ln'UC uli'j wet* p-'J 
w-ll rewire n ukUUTIFUL 
.l£H[-ftftCi.EH€NTtviinrlnffl^ 
h In i it- i! in ui AWT I STIC 
r- K f ' Fmfl W n ■ i I Vox* I cii . 

Bend Ho 

a'lrVUlKn vf Ibll ■fl'IHlir^C ulT^r faXiJ arna ITuL-- L-.iiaV. UU II' HUtt. 

AJtUl Art Studios, Dspt. lit, 570 J Lafcr St. , Chicn^n. ML 



TS EM1.MBI tH E.ET-- 

— -r-n 




i?4 UET. 
&AL.' TL6C 

fie.a 



r-Jh 4*5 earn 



or a length of bakelite tubing may 

he fitted over tube bases to- obtain the re- 
quired length. The detector coil ha 1 ! a. 
four- prong and the oscillator coil a five- 
prong base. The wire siste is not critical, 
silk-enamel wire of arty iiae between Nos, 
24- and 3d being satisfactory. Readers who 
made the magic box, described itl 193d, can 
use the same oscillator cods in this con- 
verter. 

For the 13 to 40-meter detector coil, Li 
has five turns and Ls five. For the oscil- 
lator coil, Ls has five turns and Lt con- 
sists of 7 turns tapped 2 tutus from the 
bolt on] end. The 35 to fifl-meter detector 
coil, I-i lias 12 and La 13 turns. For the 
oscillator coil. La has 12 turns and T.-t 
17 turns tapped 2 turns from the bottom 
end. The 75 to 150-meter detector coil Li 

CCQiWiriUfit tr> pnse I24A^ 
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Work m!irvi>]mi:i eipcrimen Ijs nmJ UKl'init]] yrtijr 
friu-udn tveiEl inj-sLurfaua- irlckfi ol efc.cmicn-1 miiitlc, 
1 -i.;h']] UBCluJ tatra about (he Wnitdin of Chemical 
■SjcL-ftfH* omd nurrsrSne cvcrpftfwlp with yi>ur h.ii>.i »* 
frf fhtmlilry. You -cliii make la- to- -of dt4ll>leil C*>m- 
piisiLiniLa like »;ip. ink ail d jrnicii ; niin.lpz.-c toad, miLL. 
Wilier, iiLi; Li hi aiitt *lh.er BUlbitaurL-si teat Ciidny 
iMiifet and ]»rml ni>c himdrcck. a i ch.mdi-’H und Irt-tfi:- 
cl(ms chat will siJimif pmi LcitcrcafiikB Erie ta, ynn 
uncial liif i?r Jii:h I i> ■■■ and lie[|> POU J pour cLass L:l 

bi ii. jn. i-- i,t<l chcmitiirp, 



Boy Chemist! 



Master the Mysteries 
of Modern Chemistry! 



Nik 1. — roeulTrii SO ditfnih 
rml* nniL Tiirrcji uf n;jj|itrir 

CUK UiUJi BfOTV 1 ".ILTi Li'O 

•UpiriJMIUIl «KDlhln«d N 
fcian Minimi ol Jujlru* I OH. 
A kRi'A'irdp uf r!=.-:'in:il i.v 
itan I hi iilifcainiKl iriLi'i “hr 5 
ninf.i nc-J much uLcroiiui 
*nJ u*t-JuL irilo*ium>ci w- 
nund : ni m tlir Minimi. 

Frlcvfl .04 



NDi Si OttUm Jll II Rf,TYK&C 

iriHKJrr. riil:-.riP- uh i-h fipi-m 
vIiIm * !<• k«L-i I hi" GO 

Ctl&ml? 4 lf a-,J pictLa oi i[>- 
imnluj which “hr- miNli 
cnncainn. Miw* ;b 4 is 37-5 
fXD^Tlm^nrj * :kJ Lricb urn 
tXplm*Kil ii 1 2rf Mj.iuicI ■ ■ I 
Inpcmrl inn. Ttra II- 1 Mitt- 

-.■li'Miii'-a.l l:il:ur?i!sir>- 
uud ulTun oxn pi Innnl ViliM> 

JsTl.cc 5 S -04 



Will Show You the Wonders 



of Chemical Science / 



ti"n. — f'u □ EAj mi 41 dilTir- 

tir ■ and |iir--rv. nf 

iTukMiiii. Bail [lift NmuiJ al 

Li.r-r-uctiun I - 1 1- llHw Li- pir- 

marv ihnn. -Kpt-rl- 
inrcia fetid trirta, iriiriy al 

In. idvnnml clirmip-irj.-. 
I'ntti «Aftn Krjftlar tiIlm 
i lanur fend [iiurt ukI ill 
Afenftrl-mfeWt ni iimrrriaii. 

l-rh:n W.EIIT 



TlictH' rrulfiiA k|vo now irate,, iwic-nc iJfic information muL corcr nil 
br*D£hfc* of n bn mu-try. Es-itcri-mc-ntH- Ln liuiLdre'Is uf rlllfoKiht Attb- 
juctu are Included: Organic aorl liwtrjiflDie ClicmiAtry, Ginns Blow* 
l life!, Mi-NillDrsy r Electro CJicrointry, JliiRTAlMfty, JiulUA trial 
Choiriiritrp, IMi-jtnjp-njjJni',. F<iChl, HuwC* r I [muirbnJd null Fprm 
Clicjuintiy — nil 1 Ik*"; nwl mniiy icmft* Ate cxyi-ltdDL-il rind -. I i u i .- 1 l - 
bLratw I by MtUBl ti-porirTirritn. 

Each CHifTiicrjili uuilii cc-ntiiicEj a libyrul ii*t-i'if'Hii4>nt of R*fi> rlii'iib- 

i r-il-.-i.. n |] nrrtwsBry a[' [.'iiTi 1 1 n- fi nd n N.[nmbnl 4ii 1 ortni-r-1 i-riD. Cjunn- 

litiuH [ii.Tini t I'.ii li rximrimcnt nnd Erick to be rcpnitctl many 
iiEftf-s. Jffn. hk ilL in mpuml , n-erythilM is- esjjlfiulieil Clwrl i r . Chneri- 
crnfl offer?- mere far llafl moncj' In gvprp wn.yi Lnnrc-1 iiuthtn, striniE 
iiam li-ii csihlnflA, more rki-mi-rnL* s'.nd Hpjj^tat-uyi hioii) r l-l| 
joinriCLfiii cx^crijuuntii mnl ar-CiirifLa iTifnr n i;il i-.in, 

ELkTlC BIS-Va|«ki S-u(ft (li SHuCt friilh : 

N-o. i-si.aa- No.JHi-Sl.s* Nib. s -1 R,a& N'*. j s -u s.og 
Pd. i- ln Nh i.w no. in— in, up no. di— Ji,** 

r.Vus. r, S BSHf ? art WIWI>*4nf Vrf) 

CiViii, f, jiy L ?,y .i nir _- p i mnp r.u Iliimli'jPM- wdtrffi- rfli1r»r:Tl 



N ? , S.— TOItTAUl.r— ■ liPin- 
nlid mirh l jitj-kr-H ,r. n r.i r- r.r: 
ft 4 K-Dfe'ft WTVlni «H with 
u v.[ r if [ li I n k n rt-kiiK-rJ In 

tru?. Coninw 6 T .-hrn- 

nn*J B-iBPW wl -«|i|-Sil n- 
tiui nmll llin 'Innnl -of 
li.nr rki.r-Bl.-.T, r-febls-lrife 
hem [ba.ii I : 1 1 nxpar- 
inmnUi ami ecvLr. 

piH-fi f S, DU 



I’kllL Ptiw {m *ct ii C I'll’ me mlt outril: thia 
f-l.rinrnms! i.i'i:i: far Clnjiiu'ra.[t in any 
aiare w-iLfrtj (a>% are mL 4. Look far tltc 
ltd ni a Chcmcrfeft mi the Bax. If the Bet 
ytio wnnt i- tint ablAilifilil* In pm.w Sotsfel 

fl'-'ir- w.' Tin li . J i 1 tl if jt, if-, i I -, r yf i- [ i :i T ij r 1 1 |V-ri I'l 

Itcnlpt nJ (irici-. 

Try Chemistry for 25c 

Crt Choiiieriift Jimiivr; p-imi enn do lots of 
cypcrirnentj mid tTlcka with it. Bend M 
M'lita far j‘0hh4 no*. 



The Porter Chriiiicftl 

1412 Washington Street 

Hafiflrstown Maryland 



Send this Coupon 

Tlitl Mi Lliu niiiiii- mill mi a i| ir-c-ft 3- o£ Cric s-lom: near your 
jioih whlcn BeUfetn-yj, Anil ■n-n will wlidi you « k'n-0 
£h*mSni.l iUirnrli* umd lull LnEnrnu.tlon Dbnnt 
Cll-Elllicrun. J I III [I'l If. £.',■■ I -fill El y li- 1 hj-'inl ll N I Till': 
Ferrer : j i r: 1 1 . 1 r: ^ I Cd-inuoiajr. 1 H L! yi'afetilmEtiTTi 
HtfUAE) HiiKitTjUrt'B, WiL <it Llli'daclect 
Ift'tiL-a In inniEln bolEiwJ 



for FREE Chemical Surprise 



Y0H7 iVdJW L ...... J 

JW Ailibwr. .... Cttk Sale. ...... 

Tap atwi , Vacua. Artdstit 
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MOST 

FUN FEATURES 

Better Bui It*- Cost L ess 

f/Imecicaafflffef Trains 

American Flyer leads in site, jpeed. 
fuCl-fe&tuf e$, and rtil design, Catakj; 
stujTVJi newest tless^n die Cost jLeaxn 
type locomotives with b&tent v4 ring- 
ing bell and lighted fire box — dso fun- 
making automatic signals, bridges,, 
scait-nns, tunnels, etc. It is ihe only 
train book you can write for tbat is 
ttbselutelf frtt^ 



DADS, foe, male 

F&ilr&hding fl (io-Ei by 



American Fll«r MFt. Ce., 

has s. j Ldritd at* chpiMo. 

Send Fr«* Inin Bn»ls, 
N^mr. , . 

AiJifren. . . 





BUILD FOR PROFIT! 

Tin uvi r»» MF| it ■*■ ■ p %■ !■■ ■■fun 1 - tin* It 
tuilk J|| a i!i>n nilVY Srvil l 12 ^ “ IcHEi ’f 

DnJL"V “G-aHsn Jlrri “ li-*i A*HT 

rhas--l xid v-Esk^l Tilh skrh" *1 r ,llj *- 
Owr d'i-ui’ fI»— ' ?*'■ »■■■" «*• «U liiltu*. 
tin-, ch-inrl?, »APK ilifllnf. mllm. A* * 

pcrr-ial ■ ll r I s ^filMk Ud fci l~ J »■'& F I te 

.. : ; ■ Of ' A> 4 ddl I- If 1 1 1 -J-r-J lb u GkpMn 3, ip ^ 1 '" 

Ml, FJ.T 5 I pin i IN 

Lh feVHJd Of >| tMZlLJ db*Ji. 

RQV HANCOCK 
143 D ^ . si ,i >V,t . .Porlamoy^h ,V*- 




DEALERS WANTED 

Write lor Details 



Big Money 

Silting andlntUilins 

OIL BURNERS 

in £ I a , R i n set. etc. 

Sells ON SIGHT 

AnyQnf Cart Instil I L 

Lasts a Lifetime 

wsira 

OIL KING 

BURNER CO. 

P, O. Drawer 1 201 
MEVHAVEH.CONN. 



MAGIC EDX MAKES SENSITIVE 
SHORT-WAVE SUPER 

(Continued Tram i:*ir« 123 A) 

has 16 ailtl La 30 turns. For the oscillator 
coil, Lrt has 1(3 t turns and Li 21, rapped 2 
turns from the bottom end, The coil diart 
together with on tar ged layout and wiring 
diagrams arc available in blueprint form 
for tli 056 who wish them. 

To put tlm converter In operation, place 
it neat the broadcast receiver and plug in 
a set of coils. Connect a wire to the bind- 
ing post indicated for the antenna-con- 
nection post on the receiver. The regular 
antenna is disconnected from the receiver 
and this wire is Used instead. The regular 
antenna is then connected to the antenna 
post on the converter at the left in the 
rear. The regular ground is- left on the re- 
ceiver, blit a wire should also he connect- 
ed from this ground post to that on the 
converter. The receiver and converter are 
now turned on and the tubes allowed to- 
heat. The dial «£ the broadcast receiver 
should be set at the high-frec|uency end, 
1,500 kilocycles, as the short-wave coil- 
turn data given are best for this position 
of the broadcast receiver dial. The inter- 
media te-frfi<juency stage of the converter 
is now tuned to resonance as indicated by 
the background noise. When thig noise is 
loudest j the stage is in resonance. Now 
tune the converter dial until a signal is 
heard, then adjust the variable resistor 
until the converter goes in and out of os- 
cillation smoothly. This, resistor may be 
left undisturbed when otice adjusted for 
the best position. 

If the broadcast receiver seems- to work 
better at the low-frequency end of the 
dial, it will he necessary to connect a 
.0002S-mfd. fixed condenser across the 1 1>0- 
mtnfd. variable condenser that runes the 
intermediate-frequency coil, Further in- 
formation und .1 complete material list are 
available upon application. The entire cost 
of ill is highly efficient short-wave con- 
verter will range from £15 |o £20. It may 
he housed in a midget cabinet. 



Cl n damp climates or during tamy Sea- 
sons, the radio receiver may be kept free 
irum moisture and in good operating con- 
dition if a 100-watt lamp on an extension 
COfd is placed within die console and 
burned for several hours each day. 



L 111 
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New “Delta Circular Saw 



Revolutionary in Design! 





7 " > 

A Complete Line of Efficient 
Motor-Driven Woodworking Tools 

"Delta" Woodwork ing I.Tn its are wnven lenij 
portable and compact. Atl are available in a 

bKe vatiesy of conblnattionsand at prioes 

Ea fit .nit needs. The L, Dr-1ta" line includes 
Joinders, CirttuAT &aw‘s h Hand Saws, Wood- 
turning Liiihics, Drill Prc9Ms h ScrolL Sews, 
Boring, Routing, f>:ind in x : i r d M-orrising At- 
tachcrcnts, and ■* complete lino o( ac cre-sories. 

New ** Delta n DRILL PRESS 

The new "Delr-iT Drill Press, measuring &3 
forties high rind provided with heavy now 
base, is a precision tod— built to ::ut?L the 
niMt enacting dim m ad ■:- of pr nd urrfcni week, 
and yet priced unbelievably low. It mcorjia, 
fates rnmeraus pew frnturca. la really tw* 

machines in one — os the head can bn ra- 
ze rwd and imcd efficiently an a Shaper. Hub 
law ChbeL Mortising Atiudunent.5 available. 

Ncv^DcIla 1 ’ SCRO L L S A W 

Kuna at full motor Epcod— l&OO eltobes 
P W minute — alL springing and twisting 
el im ova Led, with peridot balance tmd ab- 
sence ol vibration, Produce* fine, 
smooth and accurate work. Ilaa 24 
inch, throve capacity and will caw 
wscii,] 1 inchei diickt Works cm 
metal and fibre r.s well as WOOuL It 
c&h bo used far filing, asiidiitg and 
noning. 

Kcw 

IVoodturniiip LA Til Ti 

This cinniua] im.ciiicio foeo/tJftrUtea 
numerous pew gli-as in «hisi ruction 
;infl dcsijjn that .a ive it tsctTaurd inury 
aieuatti >i mi rigidity. plan tha) accu- 
racy nnd convenience ordinarily 
found onSy :r. lathes selling for many 
LLiiie :- Its price. 



-rTy ‘~ 



Delta engineer!,. 

after pflinstakiogr 

tests an. all types 

of work, have 

madetJiis.-iTrLT- 

I K G TABLE 
design CnotUtiae. 

arbor} [ 



TTh: last ward in cur, 
culer saws! D&slejted 
completely pew tram 
the ground up. Encur- 
jmrates everyfeatupe 
that woodworkers 
have wanted for years 
— yet is eu racderately 
priced, sa to be with- 
in the reach c:-I all. 



C ircular saw usm iun^c 

always warded n La r>re raw 
La L ie. 'Die 1LL33 "Delta" Cir- 
cular Saw provides this wltK a 
vengeance | Through a remark- 
able new method this new tocl 
gives both ex Ita Space in front |>[ 

the saw, where it ic mrev! n - rJ , d, 
pics oil tbs advantages of a table 
4 feet EJjuRTC,s.t a fraction uf the 

ordmnryttist nf avrry laryetahle- 
Jn addition, Efiis LUhLSUSl tool 
nders nn amazingly improved 
MLferliauge.Li new' Belf-H.lkgPifig 
Rip Gauge, plus numerous other 
important. ifoW festltfeo. 



lO-Day Trial! 

1^ f* v Tpuiii u Bts a u sjt' l Df.lta '’ Wood, 
, “ ™ j “ 7 wmrkl tig Tools are efficient 

and, practical i-fflfflr actual working crnidirfollC, they are 
always available Ear a ltl-Day Trlsl uoictiobt the i.liEht- 
est risk. Sutisl'sclien is puaranterd. Fot f till deUiLls *>F 
this liberal offer and i]|jfl ot ''DeiLi" Easy Payment 
Etaiui, fill in and mail the convenient <ouuou which 
ajjjwiars hcltjw— TODAY I 

Catalog Free 

Eysry man who wortfl with wond— En factor/ Or home 
workshop — Wilt want to see this FREE 1933 “Dt'ltfl" 
Lstaluff of Quality Wend work! J1H TofilS. CL shows the 
CMUptete ILifo Of latest " E>eUa" T^ki!.-. It is MOb-ed mil 
uf interesting il lust pa cions and dcsCxipLien:-. It describes 
the latewi developmoptB. ip jnofor-driven (sjuipment gt 
lilt Sefoniskiiijrly low Lflflft prioc levels, Fillttut Uls citu- 
pan brlowfljid pull It TODAY! 

DELTA MFC. CO„ 3775 N. Holton St- 
Dept- A 1232 r Milwaukee, Wig, 



DELTA Mf e r to,, 377C H. H«rtan SL h 

i&vpi. A1JZJ2 IMPIWDVhV#! WlK-DilftJn 
E'lC'blu l.'lk. - !* mu, nhlijsHEiisa, -tin mailsnir lfn^ In 

hW iYH Lh^. 5E03 "" Di'itft 1 1 ol 'Uuiiltr Wiwd- 

■HM-kine T'-O -5. A\m& lAnd JulL duCiiJlJ Cl fGtiit Trial 

Ulfor LDd Li llm v Pa.Tinunt Plkn^, 



jVlrnir- . 
.4 d .t! TM H. ■ a ■ ■ m -h 

Ocf|D mm m-mm-mm .-m 



*— jipif 



ijr-ai-r 



Ivlieit teritbyg to atlucrtiscrs $Uo*c itifl«tfo»t Papu fur- SfceJuncip* 
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INDIANS, -SAILOKS, CAVALRY TROOK-S 
In an Iinnr with ntus nf m? new Kiulcr K3la yn j cun rirrxiucc u 
whole Tugdnieiit or men. cuuh ju^t as perfectly finished aw- pro- 
f<rtftjnn»f|y tfui& toys, Any llvfl twiy tin nult uBCOIgli ipiHicy 
in n wi'cIl or Itd In nay f.:r bis entire Raster Kit, 

Lur 4o onemte. Jintlnclr clectrin. Ilnvu 
x ciirniilntH'i toy tat tear rfjrTia In tout rum 
linine, !■ jMtet KlL Outii|iln(e ultS 5 nnilil, f sf { A 
£ Imth ni lend, SiiHtnw<3uTi hook and cum- ' ’ 
n>L nr ^andUnff anil dl«-clM.nLnp tonla, 

■ur.|>- *S, 

GILBERT K ASTER KIT 

L-'HX'E — Klircr Kit CirTKil lloolc, 

Ju>~, HU In ilie enupnn snd mull today Car ilic mart IciUcraatL^s toy 
lnwkuYKf piiSillhheil, 

Ttih a. C- rrlLTHjn Cnitpanir, 

3-]i EnntfK Krrimre. Mere llnveii. Conn. 

Pleuufi uc-nrL me a I'n.E.0, cojiy ot the un KsFiTE.lt KIT CARNI- 
VAL, BOOK. 






AArtWS* . 




AfiC Maw htiys a genuine 
MEAD Bicycle 

KANUEr.Lt!] test n ftwdairw mere. ii,. m»t iu V Oc-itU . 
JT 7 -J |.:i;Li:ii.-,j!i:jiltLiiiM' mm pdcB*:i. --l Lrrn->: 

30 Day &* Trial pr«va!.^ir nut 

iatiifitd xl'Li:r Lr a] Htnrn thi: lliryr’w al n?r esprn*®, 
flpaii I irr-F. —btcLs. cquBra-crr. ■ Lin.T anal arlriHL 



Mead 



CYCLE COMPANY ™*- ;■ 

ntFll Hi CHICAGO 



OUir 



qurjh 

■ ""■•’ ■ • 'miif ; n i s r r r t i ; r 1 5 a a 1 

DUO-FLEX REEDS 

law rvart An.. EVAHWILLE. IPVD. 

FG-n GLAPIHETI and 5 AKOPWOH t 5 

JV-aJ- DUO-FIEX— Ifarl Eff-D.S.rti-fJJ, 

hLLU[h|ilT£ Tour r**j Iriufclp?. I* I- elr«ri ii»irs 
wiLt ^r.w, Ks.- 5 it rr*-wi k> r 1 1 ■ r 1 1 pr iikiww 

Ji- - r r»-r.Tiii nth Lhia era rv? rrw 
I ■ - nrrcf-hb: Xa. i -tf: I r ; h'-a. f-M^diuci: Nc-J- 



A HATING NEW WAY TO 

COOKIE 




in sjiE ■ few 



4T»iElrV Jfc# lu-nUaa, 

ku any nrtrr a ( 



ur a ru 

frtJwrt cr 

miiwawl I 



DOIb'dil Klfifft 
-D Q3U ac W L i ; J tr 

an 'si 1 ! ' a ctRig. ful dll ivr l*rrw.a r 
lli.rir* f:.»ireE— fl-uipr id.i 1 m*.. : r 
W ahifl. e-i.nl or ->>r-J InlcnV ••‘wSl 
flradr.-cTm.Jbnt for parircL LtmkisjC 
■ndBwklnf. ILir,>!=ca ill ■mcka.'i'jiL, 
dirt,, ukc u r.- ! utrii From b-=ipa Tar- 

arar, -J ' r - ha bmcwnUTa'a wcolc m ha f * 
ffrli* ae &aaa far A[ywUi Imp ssak- 

c MIWtV-'uP TO 911 IN AMYI 

■ l.>un>icd 



rv" Ltri DanaraaarK 



,-c-f a 



Fthp and mdi EABfe JdUHXY 
aldaiE Aiculnf hc-ma fmonitnlkn 
r£an na.ya up cc. E2T- In a day. r " 
i»i? iiir a fur r jll daulla juWI 

'iillnii'ulii p'shcI 

ZT 3 



SECRETS OF THE LION MEN 

v (Cantinuerl from page 115-A) 

■ natives believe these men have tlie ability 
to transform tliem selves into Hons, and rg- 
markable tales or llieiv powers were eir- 
culAtetl, I was to he the only while tniti 
ever thus honored, 

A few nights later I was awakened by a 
series of letriJit roars anr| jumped up, gllll 
in hand, to he confronted by a native 
dressed in the skin of a lion doinjj a sav- 
age dance. Outside my lent mure roars 
and. more !i on-robed, figures greeted me. 
They were the linn men come for the in- 
itiation Ceremyny, 

Xipunso covered me with a magnificent: 
lion skin, the head fitting over my head 
and the legs passing over my shoulders. T 
was ]ed for miles* it seemed to me, until 
we came to a glen whose towering rocks 
shut it off from the rest of the world. 

Then, all in chorus, thr natives gave a 
leonine roar that couid have been heard 
for miles. Almost immediately it was an- 
swered, and a large male lion rame cau- 
tiously out of the bush to he met by an 
avalanche of spears. By sheer instinct, I 
too, threw a Spear, The lion attacked, 
hurling himself twenty feet through the 
air* but he fell on the upraised shields of 
the Lion men and was pierced to the heart 
by their spears. 

Each warrior extracted his spear, the 
chest was cut open and the witch doctor 
removed the heart. Then, with tlic bloody 
point of the spears the witch doctor made 
a voodoo sign upon the forehead of each 
warrior and rubbed each chest with the 
Still warm lion heart, leaving a shining 
smear on each black breast. As each war- 
rior passed from the ceremony, be shouted, 
bis linn roar and began a grotesque dance, 

When my turn came, I shrank from ful- 
filling nij' part, but was pushed forward 
1 >y Xipooso and received the voodoo sign 
in blood on my forehead. Then, with a 
look of inspiration, the witch doctor ripped 
off my shirt and rubbed the lion's heart 
across my chest. I shouted myself a very 
proud roar, and tried to imitate the mo- 
tions of the savage dance, meanwhile 
struggling frantically to keep my lion skin 
from falling off. 

At last I was a member of the society 
of lion men with "a voice of command to 
make men and beasts shiver," so the witch 
doctor solemnly informed me. 
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Small Id«a$ May Have Large 
Commercial Possibilities 



Don't Jot delay rob you of your invention, ACT 
AT 0XCE1 Kemember that inueiding is ono 
thing and owning is another. Unless you have 
a patent on your idea, it may bo difficult for 
you to prevent scute other inventor from 
patenting it. or some commercial concern 
from exploiting it. Failure to secure the 
proper patent protection has meant dis- 
heartening loss to many inventory 



1 Can Serve You Promptly, 
Efficiently, Secretly 

Prompt, efficient, secret service may be 
expected from my large organization of 
patent lawyers, solicitor^ and draftsmen 
of long experience, all of whom devote 
their entire time and attention to patent 
and trade-mart cases. 



ReaiontDJc Fees And Convenient T^mt 

1 Jia-rr rerrrd thnn^:Ln,Jj ca" Lnvnnrnr-H la nil garb- ol thn United 
P t n C *i . Anil [ um shin t(i wrvH you very rwHiaNy liili! extend 
liberal. uiBij ut jiaynieat. £<. dub 1 1 - wusta vnlufdrfa 1 iii,o 



Get the Facts Today 

Praid a i. rijL-to fw ir.y U UF.F! ROOK, "HmTto Ofotfdn S I'atont." 
It cirrs y^nij rill t?u; vital laeb n.lwn.it jwitviits mid abiViii hiy 
wrirtte, Lellfs what to At! u-ud Iiuf to d.i ir. Nu inventor 
fKimiJiJ he ia ill i lit thiii hixik. U'j»i fur THir r/uia eiiku. 

etN'D The coupon today, } ' 




ALSO FREE 

"llicud ol Invention' 1 ' 
IhM 

On tMfUW-t t nflIL iond yna rRHn 
A (flirt 1 i iT ruy ' Ituft ’rU «I larwi' 
ClriU ,r liUlLk- On this blank jr.-j 
ct-m ili'lrli AfHl iUwrrll>r your tn- 
Yecitlon and I'H-vi 1 it wlt'iiTmid tji 
Bitrt. manner Unit It may be uf 
Valin; to yon mu rvldirncu. fend 
piii|m!D non ar.il recro c tlitd taros 
li.^vihnr nl:h uiy tr-Bebuub. 




Mr WiUtingtiJn Loaatioo 

Atj.ivr | H a v^tf or niv 'Irart I'ih: 
inM nperlflHil lrw i.flk’i-:, v.li .re- a 
I j. r r hinlt 1 1 1 fh |mm !■-. ii^l. ysc- 
Wh I' In my eanrfant eir.pftiy. 
il v ofllera In tViiklnn.-n am 
fomviinwiir (..the latent Offlra 
r.'i(J ] unrl my usrbftaorti fail. 

therv'TiiEf, «ri|j*ft? pri.Fiii.iily lie- 
lur-ii tt.i,. . ir - .vl- [nimmcra. 



CLARE \X ! A. O'BRIEN 

A BLISTER K* T1WT A TT«« JVE V 

WASHINGTON, 1»,C. 



Clarence A H ! IMlCft 
B*(literEd Patent Attornej 
T«f, Adam* Banditti, Wiriilitctata, D. C. 

rirjiM. hpimC mo your Vri-c- Think. “flow to OlftnlH j 
I’m «■ It t . ‘ ‘ mu |J yuiir lE-evapnl i,F | n von I |hhei' f IV-rm , iv i l liuii t 
ii ti i t vr dj*l i l 1 ii t Loll ull my jjuri. 

Ff ASlFr . J .< J _ _ r , , - ■ ■ r - c ■ -i r > P , - ■ - =* 

ADHBTS5 „ 



■ T T,,|Hiri an | : Ulnae 1 Vyj (u ew Urint Plainly.^ 



TFAeik teriffnjv to advertiser* ukase mention J’wjmJnr Mcrhanicn 



issa 
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Great New 

^LAFAYETTE 

DUAL-WAVE dupertiet 
Tunes 15-600 'meters? 




10 

TUBES 



Till?. ErrAt he? LO tu-lw fin |h‘ipLi«, wlUi "new l[ I C] I [ OAAX 
(.Ubpv ftatuMi. ndln r a lalesl UIwuvflTj, AUrf/MATIfr 
N(?ISE .fVi'i'ItExS'riR, which rcim? clKtrlchl iii;^r- 
Orcnof: rriiQ vacuum njfc^iijr*:raa, dt anti. 

oilier "bnwr*n'4itn[liin*iiii1*w." New liewnu «if bin 

Ttirm-lllW tnOjfcA 1 1 1 ■ I ill I c by A UT QMA T rC YOLUM II 

UlNTKi'L .■■!. : ; l[-riLL 0I:TPI:T A PE R f lit "L I-: 1 1 
^UP'^TUiETERODTKE CtUCl^T DEVEE.ni'Rn T'HH 
ITTIL.IEKTH JJ NSW EIIOH-OAIK TUNE? JO VinOa 
GREATEST maximum. CALIBRATED t) [AL, 
TUA'JNG CONTROL, AX’D UIIONO ATTAOH- 
MF.;;T. A suetjihl r+™ \y |>6 laVi-HUMll dlflJ U UMd, 
t”,ll:ini;>i! i:’i :h* four 1110113 rciT'p^ei. altsi-lft tULUaa 
«.forti>r £uph« =-11 w:lvi;i 1 ■ : i . ■ I Tilties l A to GJHJ in-eierH — 
-.■ihk-LiI nmdEJ *valimne Tor I* 2,™ meters. The 
QneM r|ijji] wavo ?n?i:lir«' ever ilrvL'lij-jitd — ■rJ * tir±", 

iiA-ivrJr; ii'y lotr price’ 



N A JJ! j . . .. .. ...... ... . . .. .. ......... ... - i ii rmirpiir 

ADnsr.-fl a........ .i 

TOWS .....BTATE.. 



TUBES BRING IN SILENT TONES 

[Cpiithi,u.M irAhi roje l 5lM> 

to lower transformer cost? and satisfy the 
power requirements of the new type C-46 
tube. The third fit he is the C-5S, which 
is similar in appearance to tEie C-57, 
This tube is known as a triple-grid super- 
control amplifier. It produces less liiss and 
greater plate- voltage swing without dis- 
tortion than the former type-35. In this 
respect, the C-S7 r previously men tinned, 
EulS t5]e same advantage over the former 
type-24 tube. The fourth tube in ttie up- 
right Hue is known as the C~k5 arid is a 
dual-grid power-output amplifier. It has. 
great power output aL relatively low plate 
voltage and is aEsi> capable of full volume 
range without overloading, nr "blasting,” 
It has excellent fidelity at high volume 
and allows tone compensation in speaker 
circuits. For multiple-speaker installa- 
tion s* the C-4d is ideal. Many of the new 
receivers are equipped- with two Or more 
special-range speakers to take f 1 e LI advan- 
tage of the tone range now possible. This 
lube makes such sets practical, 

The large lube lying On the table at the 
extreme right is of special interest to am- 
alcur radio operators, as It is anew variety 
of the well-known 210 tube. It is designed 
to tarry a maximum of SOO volts on the 
plate, as compared with 425, and the plate 
terminal is located at the top keeping iL 
well separated from the grid, IL is possible 
to use this new variety of the 10-tuhc in 
transmitting circuits that were not prac- 
tical for it previously. 

Another of the new tube family, not 
shown in the photon, Es the C-55. It is 
known as a duplex-diode triode, and is a 
sort of double detector, Of two tubes ill 
one. It is adaptable to a number nt circuit 
arrangements. Either single or double de- 
tection may he obtained, and one ? tage 
of audio amplification may he combined 
with one C-55. More new tubes may be 
coming, but this new group will be suffi- 
cient to keep the experimenters and sot 
manufacturers busy for some time. 



flWlien shifting tubes in ail a.c. receiver, 
always fid so with the set turned off as tllC 
removal of a tube front the circuit will 
tli row an extra load on the filter conden- 
sers En the power unit and may result in 
damage. 
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delays Ma y Be ^Co stly 

Patent 



Your Idea Now 





VICTOR J. EVANS & CO. 



V1CTC 



Little Ideas May Have Big Commercial Possibilities 

Dtm't Lose Time— Send for Big Free BOvk 

ACT AT ONCE — nisi protect yuur idea. Rcmtmbfii, gut the Lir>:ii -1’ rsi flf 
raur invcaLlon, y(,u *itly ku-ue tu Invent it — you have to PATENT it. 
fcUtiif men ape-ait years porfocilitg: flu lavrntlon, only to Isnd t-likt Borneotu; 
elnrs th.iLkEng iilunit I ho »me lines hut already received n tmteat ivii the 
When wp- thlhk <it all BUth (AiftB that have mu under aur perunn al 
^jhwr^iron, kt c cannot uisn too tironRly Ihftt y-u’J tHke to ucotect 

your Ids* IMMEDIATELY.. Delays of only n faw days may 1wi vitally im-- 
purtanit to ynu, Pu not loti* ail the- benefits of your hard work in plan* 
hini£ and perfectliLC p-our lovesitkiiL 

Mail the C0ttp«n for FREE Today 

It tn of ttertii'TiiJour IniiJurtaneF that ynu life your B]ip]lntlnri lor a inTii'u.! u nnw fh|(- 
liL-r: tui|c nils you lii.-w to h<ii%i-:i what ymi inn^l in kuiitr iiiiir.n patents Iil eeiictbI: hid 
rltwyau an ratkuAte of -our reoiK'nahlc fere. it ralso wad you a - IlivcnS mT iJivenilnD" 
Tilank few. Take t bn (bat »[,.,► tiiWnhl dtulfifif your patent nmr. Mall Chn nnniMit at 
tuire. It ynii M-inL nt ug * s.J.Hfrli aiuS dtBrnptlna o! your Invratlun, hii will cirnmiiTW 
write you >. iiht in nar oplnlmi, ought tu he done In cip. 1 i u tu If, a>vl fiir ttbIecl 

Kifp'kO Lluur bjII tie ju: chirrs, 

Highest Rete^eticev— SntltMt SvcmT 
33 Tears at Proven Service 

Thn jurQ.tem (if the Dnn of VJctnr J. Evans a t>. H rv latent Att-pmera. 

H.'i'r .,'':ul iT'Ll 1 e' li:ilr.il ,:n n>: ii-.-hno |.c .. i riiTi-itp.T'-, I pateat attiiixeya, fi&uut ildtlta- 
ieh-ii ard scirdiciM. n.Hur ratent omce dihJ ink-iaf CYiart ptmiJe* c. luiuiiipii in iiatrute 
»jhI iraili'R arkK W c- jprcliiEiK In (Imw twu Bublecfe to (hr eitfiulon of a(l •-ttiKni. in 
tfiir JJ yean; of EdfMM urtiri In'. y-e have p-umssluJI; fcryfit th- ■lao.inlh n£ liivi-iiu-™ to 
Bham iK fin; rrfVr ji In * d lr < jiioc atlvaaTJu'r to an lavantiw to rrriL>::ii an Mtumr 
lueitrd la VhnBiiLngtou ju ibr P- 8 . If-nteM (JHIcr hu uu bran e lie: 



Mail the (Btltwa nod In eidl- 

liuD to tbo tree book), wt'll OrVil ih 
ullhdiit cJiBFffe a Itcenrd of In roc .llcr; 
BlUiilL, Tllir fiinrn wdirn ^In.pgO-?]:,' fillnl 
out may lie ci nine (o you. nr eHdence 
kIiiii Ii! m (-J:Hii«i Tnji: ill’ it. Tln ir hi 

□ □ clianp: nr cbdiRalicn Jot tliii aijri'Jca. 
JJiiL tl ■’ 1 1 1 j h. 1 1 1 M)1V, 



iiere^s Hew We Operate 

Afl fKKih nn Ilia dnorrlcahiii <if y( at InvenLlou o-. m y*.|ii(0 DUf omre 
it ™ unmealatali im.l i ■. r r. r i : «E an hctoiney. who la particu- 
larly jbiLiliu with the kind of Irevcniiaa y-.u have jitrrecaeiL 
Unaw |itn J — 



n 

personal Aiip^v ip In n. patrut ttrartiifir and 



ahlilrd djahamen wnrp. )j« pervKrally ma yuuTcute thr -uccj 

I" In, !■■ iii Iiikii.i- , v -li havr ll riilOii I. -i: i' J lilchlj -kllniL 

yyrlunctsl bKVlci:. H«nn uinblB uIibtvfiI >eitra|p pT-yoi mitts. 

Hti-e's What the Coupon Brings 
Mail It NOW 

Malt tbr wiuimn iihJ.tv suit Lohe (lie Unit atep ;pp»- 

M-iuli y yMir Idea. You will raivlvn tIie I'StliK ]Sm:i. a 
radii; Kcisad nr ley Blit la a EUaaJt. unit I n fra- ui at lull oil oiir 
in*- tuu t rroie Tin oktirarli ai liy iriaLllaR ihu empon. 

Uwr Kd"V!Cll tJ CKlt.pli t . r.ur r.H.n rr.c-i cuilAr, mill ullF [--.■ -:iih 

ocnyrailyin. iJusi't wiute phetltisi (irae: uiml Efm 
ftrtlp-ju AliW. 



MAIN OFFICE, bDOM Victor Building, Washington, O. C. 

BRANCH OPFfCESi IfifO W C-hway Tiufldiirf. ChlnAo; aisM 
Itrondw#} 1 , Nc-w York', S:'H "M Fidelity Philaiiclpriifl Truxt 1 i :: ' iifur, 
rhiLidelphiil r HUM JCmpiTe Buildiug, I'lllsbuTph; 1D1DM liohnrf 
DuiliiiiiR, S^ul b’1 ■.< i kI^lxi . 

Pleane aend me ynjr free look, "How Co 0 l.i f. u i ■ l a Pitirit/ f and your 
''Hftoril of [iruuLiu-iL ESInnk," 



IpffB! Nuipe......... 



Street nail No. 



City, 



TFJtd'rt feb-Tff1t(f 10 drive rfitfnrn jyfmr se mcMUKHI ropuJ«r IfeVJlttbfcj 
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Berlin, Tiyonirt AlWB ITnl utin-r broid- 
tasLIrvi ntfltinnfl ttmiuchont line mirCd 
vfcs «*ve*_ ¥ij«r LUdlnftrs' ■*- 
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CHARLES HtDQWIR CD. 
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EIouKbuLd Verrsuh iw Id ble Annund every-. 
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*5 Ckfdji J isLiiCluiiunr, cdLTHilpm. Liq |ninld. mi L^rtinnii, 




uiiurjr, ■ri-Tculiir.-i. C:i^ |.i.li+'ld_ ml tr#rLiAin|i !| 
SiYi: miiRi'ip. Print f*r Athuri, (l 1 st Pr^fJIji ;-ruly TU"-HI 
Hri. |P|ll Jm tmtoIvt RdsvJ: Prlriilrnc UEPpIndf. |H*jj 

lit p ^= ,ni Viar til 



jATiiU. THE K ELSE 



v- ti'j derive breeiii jjruQta 
kan iy and hi-i-ti eeftnio 
aiDipllc hilt vital fartn i“i- 
.i'V'm np-plyioit r.-T E-at^nUi. 
Out hank I'-i'rr-t-.-irr, rt. (n r l i ■ i -rf i iirl#; pi n t /rn, IViitu 
[ACET A um tli F am N. h'„ Pitt. 5. 1'idufa. D. C. Eslih. Mil, 



INVENTORS 



PATENTS— TRADE MARKS 

All cases submitted giveti personal 
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Infer mat ion anti Booklet Free 
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Filent Ln Oitkh 
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Terms rtHOMMh Personal attention. 
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m &■ Booklet Free Highest References 
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" m * m m Send drawing or model. 
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List id Patent Lawyer in th.e latest edition! of the R aruf-McNally Directory of Bankers and 
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fc Ryall rHiecrmr of Guaiantbed Ai-lorrev'*. [talil Lilted lyv 1 LennL Dircetory CiwfiuriidLia , 

Dntan. Mai*.; tl'Jwel Uw Lilt, pUhli>he<L 3>v J_^i:_il dreet’ory FubLiahiaE Co.. St. L»uii. h-o.; Airer- 
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SOVEREIGN OF THE SEAS 

(.Cfiiiiinusd Erant pa (sc !M) 

solder it in place. Then, cut off one end 
of the pin flush will) l lie edge of the fit- 
ting, and allow about lii. of the pin; to 
project beyond the opposite edge. These 
pin fittings are to be attached to the rud- 
der. The Other seven, with open eyelets, 
are fastened in the notches on the Stern- 
post. Place the respective fittings over the 
rudder first with the pitis down. One at a 
time, damp each fitting in place and, with 
a No. 70 pin drill or a needle ground fiat 
at one end, pierce a hole entirely through 
the metal and wood. Press a lilt through 
the hole, and solder the pin in place with 
just a touch of solder on each side. For 
the smoothest job, have your iron very 
hot so that the solder will flow around the 
pin freely. Then cut off the pin dose to 
the fitting and file flush. Attach the stern- 
post fittings the same way. With the point 
of a knife, you can slot the hull on each 
side of the stern post in line with the fit- 
tings so that their forward ends can be 
inserted slightly before pinning and sol- 
deri ng i it p Lacc, Thi s w ill make them m ore 
secure and strong to take any strains when 
the rudder is swung from side to side. 
With the rudder completed and fittings 
in place, you will now hang the former. 
Line up a ^in-in, drill along the vertical 
center of the stern post and drill a hole 
Straight up into the overhanging curve of 
No. 5 hull lift. The hole may be about 1 
in. deep. Press the rounded upper section 
of the rudder far enough into this hole to 
let the rudder fitting pins clear the tops of 
the sternpn st-fit ting eyelets. Then, swing 
the rudder forward so that pins and eye- 
lets are in line, and poll the rudder down- 
ward with the pins through the eyelets. 
Bend the pins slightly below the eyelets 
so that the fodder cannot innvc upward. 
Last, trim off the bottom edge ai the rud- 
der on a line with the keel. This completes 
the rudder assembly. 



Preventing Front- Wheel Shimmy 

from Blow-Out Patch 

When a blow-out patch fs used in a 
front-wheel tire of an auto, it is thrown 
out of balance by the weight of the patch, 
which may cause it to shimmy. This is 
overcome by using a patch of the same 
weight on the opposite side of the wheel. 
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SHYING ON THE INSECT WOELD 

eCfhijihimJ l-yrit i^«c 



■»Sf' u 



bnc man mi^ht devote 3 lifetime to flic 
Study <il a sirlgte species and yet lie unable 
to answer some tif the tiut&ticmt that 
come pouring out a child's mouth abotit 
injects. They 3ove. They fight, They even 
die in cicfcn.se of that which is important 
to tllcm. Do they also think? 

Let us .see it such a question arouses the 
contempt of Ductor Lutz after he ha? 



spent a week in the tropics contemplating 
the behavior of a colony of leaf-cutting 
ants. These creatures prepare a mold of 
their harvest of leaf pieces and in this soil 
grow a crop of fungi which they feed their 



young,- 

H ' 1 Occasionally an ant carrier ivouid get 
into trouble with its burden," he said. "At 
such times both outgoing ants and those 
that arc returning to the nest unloaded 
gather round and puli the leaf this way 
and that. Tu the miTc-up, the original car- 
rier sometimes loses its piece of leaf, one 
of the others carrying it oJL In these eir- 
c mu stances, the original ant, having been 
on its way to tlie nest, would have been 
expected on the chain-instinct theory to 
continue going there, but instead usually 
returned to the tree. 



“In order to get enough observation? to 
be fairly certain of tEiis point, I robbed 
twenty carriers, pulling the leaf away with 
line forceps. Usually the robbed ant would 
run about a hit as though looking tor 
what at had lost and would spend a few 
seconds cleaning itself before setting out 
in earnest. T wo of the twenty went on to 
the nest unburdened, but the other eight- 
een started hack tor the tree. To me it 
s-eems that these creatures think." 

Here is a matter which fascinates en- 
* tomologists. How, if these creatures do 
pot think, can we explain the subterranean 
architecture Oli an licit city. Stone-age mart 
was a reasoning creature, but his cave was 
a poor thing beside an ant queen's palace. 

In defense of insects, any entomologist 
can muster an array ai arguments perfect- 
ly astounding to persons wire ordinarily 
think oi them as mere pests to be ck ter- 
minated,. In the one fact that most plants 
arc pollinated by insects and without them 
would he sterile, the strangest at these ar- 
guments is complete. Literally, the insect 
inhabitants of die world feed un. 



iCoiiLinutd iti page 1.H Aj 




POPULAR MECHANICS ADVERTISING SECTION 



133 A 







RIDE AND SAVE / 

Mnioctyiilnt — tne tirwttHt diHirS e*ij * I 
WIlMftl — D.«U is litlla I 
Bend fur CuljiI. « i i iyS3 >.:-i:lri«. fCfw 
i«w<r pfitH, (loir aiHTJHHur EtrlliT 
tfUncle— m fiirtftry , wrlHCudt)'. 

Harlcy-Pav'idson Mdor 

flARLEY-D&VIOSON 

!Motcru> ycles 

Catch Fish! 



: 'w 



Bela. Mink. MitrifnU mill 
enir or-T fiiiflinc e.il i in -rent 

STFS-lwihcthAp. Wrli*(«cr ~Th £ E TirAP itfr't |¥ 3 . 1:11 Ki r.r.lo 
Gffi:ilne SP n^ii iHourPumn”' t-l-*|i I 1 , 1 1= HEt Ci> inlrnilii^fiiriiipa. 
WfltTJH ittpeuf t4,r *5P3 IVKI4TA AVI,. iT.iaVltr PW* 

DEAFNESS IS MISERY 

Many people whh dectccife Irtiri'fi 
d :.d Held - i"_- '.jZj * i^nTCtui.vn, 

pa ECiTheaiTB mj ur-'ll KcCJ-UM Thry- 
UPr La-vnird EnViii kk- lid f Dc uiin wLlCA 
i-tarr- Me T av ^EcpiphnnEi Hit: rip 
Lh lire Lie tifiirtlv ME wf aipStt. 

Ka wlrci^billrrin nrlitid |u-rrE. 

Thty in Enrtpfn'irr, Vriti fpr 

Up-j-iltC J-ld SnWil lliieaimL Hjf r-JJf'.H 1 
Put I nventcEi til mi Ed L iicaa. 

A &- ICflpJURD, I nn H Sulla ML TD ilh AYb„ TJ« - TiH 






This Book Sent FREE 



Tens he* te pr&per* fn 
* jraur own harm delic- 
ious,. EJOUptrsiv* II L 
whMPf dtlhMwfthth* FULL 
flavor arid non ri*h merit 
rat found In ordinary 
wheat f-odi. 

Mate triral 1 mere bfAfch- 

fi.il, lull irrf. ill liCLiicndc‘j: 

HVlJiiU Vy D i)mrk. PC* 
meih.-i'vl af'Krin-blLmrriaE- 
Eic:il wlicM. WllEi fh'oU.1, 

WHEAT KRINKLER CORF. 

f, 11. D uildlri* COLUM&US, OHIO 






■F 1 . 












THE 

102 A, 



TT-'fl-£PL tlij't! f?|.g tv flriyfT^ftlwr pirrflac oitm r iuK Popular 1 JlflC-Jtitafcs 



BOYS, HERE IS FUN I 

The Only Electric Atrn pin fcjf 
That Flics find. Docs Snintg 

JmE isinvc lilt rwiirJi and mur Bitsctibstst Efs-ccrfc 
Acrnplarjf warm up — 1 nil Co t.ni rlnurly— fiatheri 
ipt'd — l.,L:h (jlT — 1 ||r|g TV hark 4KH»d llit lic-parc m a 
Moot Citafe, rust life L ! , 5. Mail plant*. Fih'ji nfl th.fi 
CUf-TcPt -paid the propel Iw dies, cb: pll-nc circle* llewlv 
town r tf ei the hangar andi okiVcf a perfect 3'jwssnf larvct' 
mK, You cm keep. cbie op for shtorr. 

Plane k» [ 0 -rnch wins-spread: bitiRar 12 J 4 x 14 
plichcft. and ti inches SkiijSi: both painted in Irilliant 
tSoloT*. Simple re eer up. Plup ccsd inla any light 
tachct, and you arc all cut. Pnit S 1 1 > piTTipsEd. or 
have your toy; pr-arc order -it for you. Mail vm. -pen 
hckiw and ^“ 1,1 rend a folder (bit Itll* D^d v-Siy he 
fhout-d b'iy it for yea 

k 1 m. «C ii.f" mi" iii'A 

Of 1 - 111 :-- I v.-.ihS I I I.-IIII in. ne :ib:n- ! lit Riltriilii 1 ^ 
Eheccfc Alt T^yi. E^n-dnitfuLI p*rciiui?n ty ntuins blj(L 

Screw i>r R. P, D, * 

Ciry. Jiuli. 



Say "MELBOURNE" 
on MONDAY 

AND MAK£ VO UR 

ST. LOUIS 

TRIP 

A BIO SUCCESS 

Gri yt?nr awn re- no net 
etMiforicHovidtdFpf Fint.emd 
veil cdfl «,■ kt put alter butl- 
rx pe vr. :h an e-asy rind 1 . The 
saUsnan wis> maker ibe 
iV.a Ibt'urnt Hatel hit St. 

Lau It harae puli hii bett 
1 rrio tuerv -d*y became h-e 
knti^rf el. .e «c flight ihere's 
an, eacf -chai-r and .* luvwrious 
Fbori wilh 4 DarnForlable 
bed Wiiimj for birr- 



RATES FROM 12.50 WITH BATH 

Unuvnll-ir Good Food in Dining Room end GeFTc-e Shop 

Melbourne Hotel 

O. P. GREATHOUSE, Mailer 

Otf *1. S- HIGHWAYS jfl AND flf 
Lindrll Bird, «1 Grttndl Ay*., ST, LOUIS 



f]H naantFily reillps IQ Imprpvnil imeuiEifrl t'tuTff \i'lnda-p 
'iVjLiin-rH ililly. r.:|itnra. dr™ paflitMU. EilmJrnteo *.1L innkh. 
□nod Kawericeplnf an nnwot. Hflfltriecal tmltiwy. Write toduy. 

UNTFR PJ 80 DLCT 5 t^KJ'll KATION m Fronl Hn.. Lfrifli-J. 4 . 



i-.. KUhvi .h 

^1-H 

IDOJUW M l#OC-44 



Xmas present for your workshop <7 Q 

ATLAS F LatliCj | v 

(Mjeew-euttE it« 1 lh" 

Eaijitieiir: m'j-tw driveti ; n : -n. 

jBPngy-hdCk ffUftTftiitWI lwt"w 
Aee-.irj.ro te l^LOOO'; ” 1 



ATLAS PRESS CO. 

I Eli Nb. PLIehar SC., 
KALAMAZOO, mi&ll. 
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POPULAR MECHANICS ADVERTISING SECTION 




a week in your own 
business at home 



Vnu chu mnku steady, dally ntnlrtH (rf WK% to 3DO £ 
1SELE. 



Ii: [till I .u i 1 1 1 1 i!-4i:l|h.:I . t. 1 It [JASEf [LvilUt* wlifi 

ilm ILinE^r ICIwlric Dij-JCtlf .Miicliisie. It mabra dalmoiu, 
[■lime clo-nuN that BELL! 

Tli-n oisLy huMtirhi I kliovr nE that ■paya a iprnfcE. tlic 
first day. I non- have Lwg Liiniter mai'Kium," wrllEu 

TI. If. Liwoufdliltf-, W it. C. II. tlfurr <,( Kj’ wri )■>:*, 11 Abor 

Harchins the ei^ fur woj^ d I bmiBbE, a RinKcr Do-Nut 
N ! ;■ "kinr; . Now I Bupply sErfuty emiicrntare that Ijity tvery 
week. It is a pnyir« ljuwiiww.' 1 lira. T. A. L»j' r Fla., 
■"■TLtrt, "Hi. VC all the tr:l: il|i.vh I fUTfr to binulle Thu 
machine u.iilx-i a j(j] Luaty do-nut.” 

Ha Canvassing p/E’£ 

Ira* 1 nM irn-u mu hr. Stanv njtnru.inra 
Ii lvc regular r.ioin’ to private aUa- 
Luiiiuni or wll by bays. 

$1ionm rn ij h rr.v 
tn- *4ut. mis 



Free Plan I 

r* “ Ims-payLnir 
tnp«it haiKncfLi. No eiirertencc itfednil. 
lu-ju clun. JftTi Iiiyheiiiade, tuulli at 
Jionu In yoiu H|«irr EJme. Scail n. 

pfirL-CuFd tiid:iy Lir fill I ULli jEtnO! ii:ji 

RIMjtR DO -NUT COMPANY 




ID MmIii gli at. ML It 



MlilimimnllH, Minn. 



BUILD A FRONT DRIVE! 

Th* 'I*ul 11 k nt tons1ru*tJnn of a IT-taF Hatv FronJ 

][ ftnrJ l rfr t .H uto JL1 thll ifO TiiVST hi l>IUii[jirlDt Hid 

uvnllnbtr to you. 

Kiiuwd JlI iIwi -^IIv-pt Hullrt,'" this- car pr.ivtred 
v - cjl, moor ami «t|uJorKM[ vrJth. i. 
■A hf’ l brillffi, !h Jinn-jo 1-r :ilil riu- LLLi l.- U 
^[utlul T, 0(0, all an- t^i'j-plt obl*lr>td 
snd Gf-fl O/Oir J niflfflfUf Jrtnp ruM 
■a neuistt]/ tar moAlrig hikIi a fail ono. 
Dili* on uslTijj J cy], butciroyde UnUOIfl ts-Aln 
a, cl. "I'll, tfrnd aLhmp fur EiLrEli.tr .JL-Lhlli and 
immediate reply. 

Cdh>. A. DtfMqrjKflMV, MBS HI. 




f0 RADIC *- 06 



Wrile ior this Dig Free Book mDBt CO[n . 

pletJj line dF radii nets, nzrvEcc nidi's suwltta. PSplsu#- 
TuflfciS Piute, test Gtauipnienit at tU lOrWt whi.dcu.la prices. 



ALLIED RADIO &<5 RP O A A T I ii W 
m MUlfhiSn D«p[. A 



Clhkaao 



topOIL BURNER 



BW¥ ui REl;T 
FROM FACTfiRV 



ONLY $ 

Red rnp Ii HMI^t sift niimn 
] Fumirf (ill. tiuaraii- 

Li.v<iln Di|Ull 

hent «f pnal 
F-naily 1 r.- 

HtillhHl WnffAnted live yuan. I ,: izt- 
iilMird ci'iriph iH, with Regulator 
nnd ant«iTilnE.l n FiatrSv V-ilv*. 
Very i ■ i r _ Li i c unit. 'Unmsamti 

r-' . 1 S In I LHI I 

t* Sin.,. 1-rpl... CUr.i!rl, .il |. t » IS i.rK ClrriVU Uil 

l'i W^#r ilr-^i-n — MS i" I .I' r-l i-nt", "■ly S' ■ m 

m 1 riniW. UN ■■iH I'Ur* ■, •*.* rwm. Pail 

I'H TVl'ir IJri'"-F— lai I'.' IWt-l Jil 

I ir kirnfc -*p r^l E- r-ppm. JI-3! Wilpt pnl a*npn PV|i». r— S 
miiLkid lln WUtir llulpri — SM la SSD xil. IuIk FIS.DUi 
l>«JrTM — ]i|ir iii'.'Ticv irlllnE and IndallLnc Red Tiipa. 
y.iAtaiuitj iv if,vj|..>j tot £ or uiorr tnrjuivj Ar^rnf nr cnc rime. 

RED -TOP OIL BURNER MANUFACTURERS 

«S4J (Miv* Grow Bspt-lS CftICACO 




Pit, (J, S. Prir-IMf. 

Hk 1 BURNER 
FI* Z BUHNER 
Kk 3 BURNER 






SPYING ON THE INSECT WORLD 

rt 1 a 

{CcmtLnncrl From pnge 1J2AJ 

^ v Among the mounted insects at tlie mu- 
seum are several hundred thousand speci- 
mens of butterflies and moths under the 
direct supervision of Mr. F. E r Watson. In 
these gorgeous creatures there is it con- 
siderable traffic. There are many amateur 
CO Electors. Consequently there are dealers 
who quote surprising prices* For a pair of 
the Argeina Mittrei from Madagascar 
with their wings shaped at the hot tout in 
Song tail-like pieces, from $50 to $<50; for a 
pair oi Co&cinecora Hercules from New 
Guinea, with wings nine inches from Cop 
to bottom, $35 up; for a death's-head 
moth, around $3 each. 



In sucEi matters* Lite scientists profess 
to be totally uninterested- They are much 
more concerned with solving a mystery 
concerning the habits oi a common Amer- 
ican butterfly for which no dealer would 
give as much as two cents. This is the 
Monarch, a flyer of terra-cotta color which 
goes southward at the end of summer. Is 
it a true migrant? Do the same individu- 
als that go south fly north in the spring 
IO the scenes of for met re! ventures ? Sci- 
entists are determined lu find an answer. 
One caught about 900 and punched a 
small round hole in the wing of each be- 
fore releasing it. None of the marked 
specimens was returned. Doctor Lutz 
now has a Scheme for staining the wings 
with some aniline dye. It is his belief that 
if this is done with thousands of Mon- 
archy, and the purpose widely published, 
ft may result in disclosing where these 
long-distance butterflies go and whether 
it is liiey who return next year or merely 
their progeny. 

The eyes of a collector, alert to much 
that escapes most of us as wc motor swift- 
ly over rural highwaj-S* sees in a single 
day a bewildering and fascinating uni- 
verse of passion. Ho sees a mantis, as 
dreadful to her victims as a crouching ti- 
ger to an unarmed man, waiting with trap- 
like front legs bent to sci^-c a hapless in- 
sect crawling toward it. He secs splendid 
enterprises as when he focuses his gitze on 
the industry of leaf-cutung ants. Fie gazes 
down upon frightful and savage raids as 
when a band of army ants capture the cit- 
adel of wasps. He looks upon admirable 
industry and wonderful and diverse medi- 
an isms of existence. 



Tiqm 



m ateri 
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A. C. Electric Plants 



Only 



TROIAN No. 50 Complete SCROLL SAW OUTFIT 

which La WHljdtito' you have nothing idihd to buy. Ranlly Sil,(H] 
Kit reiotaiiui oat: li* death., }i5p-]i]y nickeled fin Lab BctdII 
bracket, out cEnmp nod four 6J^ 3 £ liHacb IQO-piece punka 
ill ready 4y cut. Jig puade eiii-n.itsi in a JKitiby. 

[mail? will 1» Lidded with thy KiL 

NEWEST FAD IS MAKING JIG SAW 

Three nr-c roe trbclre Lit Hawing out punLtu. luyfl ftTnl nnv®]^ 

Lit**. Jij>1 i.:|:lihii ?|h' wikmJ ttncLi'-t. to your kitchnn cabin 
or bench Start to atiw nt any point, omi ti ilc frw hand a» 
three lire no ret pnttreiif to be folio #frl — yew cud IuTj'i 
M ijf o-iksLo mnl HJirt - JHiy do-inn. 

cet vouns today 

If you utu ittifttile «■ Und TynJ*l* ftlw hjB auk 
it ynur local Smrdwnre nt-irc irllt in .til direct 
p vir lUlLd. iLIHMi rvrrl 1 1 f ikI A j..”il> fix 1 rhft KIl i&ff 

I I -4RI Tut tlLE H" azroia BfiW illd LICE ik'Z-CIi ULAllCH. 

ACKER MANN STEFFEN 

1534 Palmar St- CHICAGO. ILL. 



YOUR BOY 



Iia Jt iImIivi La 

.Arblr- I I Lira- vilir 

Il.j. I.;- k-llJ- 
■■lll dfl^h-H ■fcljl 

Ol 1 ! fc.il I ill.- 1 13111 



c row i 

IkafiLiT-K 



PUZZLES 



ONLY 



IX UHtl 



Fhhu 



PAT 

Make real money- Pc popular. 
You Can do Jt it sure as y o item 
pirk oui"Hame,5 , wei t H<?rti4 rJ 
with One finget.et (hc= piano. All 
you have m d n L s prc» one key 
jjlJ blu-w normally- Mi-Wf play 
(iul» first tveck , jci in a dance bind. lQ 90 *i4ys- You-'lii love it. 

EASY TO FLA V, EASY TO FAT 

Butfiwfy uAtfj a [lidtHhtr h retpid pr&KrrsSt and fiwe maaieiaft- 
flhifF eiSiu'red' Visui lociL Hiii-scher dciLcr wUl bv CO tee 
you try any ijiiLtuioent, SjxopliOJtC., Clefinet, Trumpet, de 
T cumboirC- Tttl ititrWiif- See whai lysrr can do. Or Bend Cou- 
pon for /rtf ralafog, MrenrctD Ikrurittr jjiitl UHB c. F. tiiy 
(ernm Get started iygipEW big fttlvrt, 

BV ESCJtEMt 

BVmtMUt BANb INSTRUMIN1 

1210 Hu**GiMir pat, iniiii>ri, Indiana BUB J 

. Without obligating' ui* in jir»r "J 1 , |ilo»M **nd BitaJty &f ■ 

[ | $i.xii|ihAlll~J L ] Trom[*"B [ ] IrailniKi 

1 Mrntii?" nnyithia:- - j 

J F£kmu ■ — I 

| S.1«wt AiIiIti a i I 

^Tawn — 



(IS-AV t. C, Pl.ASTii rymkfe iSlr a..rt .. 

■ ■i F — Ere ai' I. C Ci^.1.- 

W'.MN BMirn’, J| I|!ji-*|iJi1 

lolincn. SUti 3«l toie.OW T^ahl i 

Avnl-Vtiie Inim nt>:ck. X« batcorv isseiL 
motiC- to ttett the t^ftlMy litoJ lur 
Hanna, r .i inji:. and In ke le '[lire. 

.1 :‘ j ■ s r --i e,.. *j r>. r' jr j'iji. 

D. W. OIMAN 4 SUNS 
^15 T-ioyntatHta Avc., Mbincuiril ti. Mlmo. 



FREE 



TlftE El Mngic nrveid A ■ft- 1 . ■ □ !] nr 
lid Hliotitef '» tlliceet— t*]H bow to hoM. 
g|j|i ainL ha ii die cl lire; brreme a ctlwfc 
flhi'rt- T^ie (jrlrn-ajpila nt reioprrejvJ ukr Ictl^n Ifceo made 
thoUealainto L--lr.-!'! SImji w orkl tamenia hn:i been apjill«<J 
toil whet ;i:i(i.im*lLe 

SEND NOWI 



A 1 H KIl LE CO. 

-St. Loij-I», Mu, 



MOST EASILY BUILT MODEL 
ON THE MARKET 



want a jww bnaior« 

prrjr^lon of your dwo p 
wllli nil (he trade yba c An 
attreid LirT Thr-n bscaoio 
li [ihec (.-rirrmtioELiitl.iuid 
Ln it f^w vnm-kn t'Hrii N| tncome io (frv Ire (nr- mrt jo&'<i 5 *l 
lutr eliirnpiaity.-i*iLiy teemn ter hbrietmininir-iiic ricrthijr napital 
ciceileii!, cju [tchkId to bliy, nii a^ccicy. EataUieherl ISlIi. A :idrr^» 

Sl<iJ>h«n 9 fi 11 LohoffltoiTi I Hash, Bay. Boston* Msisb. 



DO YOU 



PLAY 

your way to 

BIGGER 




ELECTKtC TRAIN 



A -rum]! In fin 3il« r- 
tiir ‘J'ra-in P» j! 5 c- F<sw 
OiiIj 3S«. wl rdiI 3 ‘uu nil t>f ill r 
ptir-p n-n -Li*uri- fur r-:>iritsl*iLf! 

NAorij vkh full nriu-vd 

■■mil | in^-. Twlcr-H llllt 1 I # A 1 miXiTII PR 
lUfiuirp# nn |ta.- k* DOE f H^fOEni' 

■■11 lla.ll !C--jLCL>ra I-- UlLfltwCI. .ICaJII ■-.-U 

*rfb. ID mi hub K(.n» |(k« ihoM- fibril run wer 
okn tip TnpkdO; ^inpInL* iur unb' 25c, or 

1 1 'pj i Lmi i 'I t'-yr £5c psrn. im un'il irad n rrirt-r 

alluji . tht.it. pi^r^ w i|l, iclntcr, H- u':'1iiiuii ra 

Lion ■ * ■ 1 1 i * ^ cur,. curnTibfin rp.ilT.-i 

trurb, nwili=jf boMk, liliirLe IrfiTitf. 
i f" I ■■•■■■>■ CT'Hftilil AiEUuli P vb:b vk.n Ik 
xnixi UEebl. 



ELECTRIC 
TELEGRAPH 
OUTFIT 



T E.ilf (i APhl 

*EY 



TC l£(j RAP K 



- 5 : 



JK\ rt 



riv b-iy*. hy 
uni rJIn aiilr ral_i i1 



sounder 

An ElrKtrir TripBnipb tjalfiL fur LHc. All j'iFLA jinTPjnn' -nr flic nSfr 
j.1 rp# i; i no. of Ftil* ■ini>Tii|i!> urlii, lpa *r n l -rnn: plr :n with (vill IniEnusfcinrLi. 
Ra»dy L-u Uan fiJtmi ininmLwv iJUf PcOdi'cd Vtry iiui|Jc IS NHITTirl 
UrH npr-xjiirt. ‘iL'iitLa p_ r.xJj. - nr in pii.T. QpL Lvu ihIb nnd -mr: inuui-tKLc 
WiLlb 10 UC fj-HfM- Ol hin Hat in* ynux 

oifu Trirm Lo vuur rrirx-J'p L-i-uhc ucd fOWr 
ii.iiT.lr ATr.sr aru h ham n^fr^rly Ninny nen I 
I riclu i. ml fi>P.p#fi!iiMila ran Lk* r|r-L lu-d #nH 
anrpnc?d by ynix llinL will xiid hc--ar* lu pr>j J Ar 

VIiJmVu^IiM. Th* rrln^iElt -M r^irmpb 
in niBtln cIpsit uii'l m >:tjih Un Jrrsl£"i»d ^ffti 
i hi a nijrnr. Knnc. tnaxpli^r#- Irx wilb 5 c 
L-lIm fur MlucCi LiiiJ CMOkilig. HcrifciTif 
rnnm Ln p-fiy ur l:-uy. 



WORLD ELECTRIC CC», Dept » f MADISCN, WTS* 








mx 
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EiniMtutj-Htititi Fr Lendi— Lu&ilx ci FitnWit^b Ydar Rcith 

U AFPT »ni In "lor" fflr yu =P ■will nnlT Wl 

cm this BU(£fnciiHil Chct-iy cvi-m .::■ !-■ I riv : nr ■■■ 



Ir.-odli: ulull? Lit* WlElL iWL.-iUiLaJ't, *5Jv EiS dlilL^ 
ir.inv r I.h : I h rsnhr ■:/ rnilrxirHE lit |£:ii “.rrinpT*- r.it;fi !.-« at 

joy mtklng »■ to in for work ttuLK la 'illy. 

The Di’"im fiTlnrin-.M i. ymjT Oppor+nnilyr 'Wsndorfnl 
for lio&K-, in demand [iL il.uxu} Anil tinotl r.liiirnriLj- vc r 

BoiHil iijT nil imlrunmlj ip J, j . ■' hi ■ 1 Up^Ilct h iTi'i 1 
jmi: P I" !■ 1 1 11 1 hy pixy I. : m 7-1 n fn,-lm-_ixH thp v-rrnr hn'. 

dor emu iTyuu cannot ibuJ n. wsto cf mmlc rlfht co«*.r 

k*rp* m W***i - Itnlrfci S^oith. Chw"F>. "nr"; 
"nijtd :!£| nilll'lh.O nt W'.-dJiriF- KoPhiimsI IlG.'* L. EC. 

1 f.L 1 1 1 r.. i 'in. H-ruitiiiip, Fn, , r; ! ■ : Ll Umlu a j-Tl 1 Ip. Fi Uiy rin , 

rnnn . 1 tirvv.. H*d nmr plnyi'd InstruintTit br[-dre. H 

SEWP FOR 910 FREE BOOK! IMr-fsIn-'i Ivl.-p ill l'. '-x" 

Ctrl CBlIf’Etf cJ lPUlTCB rCfTlIlhlil Willi li.'h 3H B-'niTl CT3 1 ! LLl 

nm.il *j rrlhl rh ■.: ppiriwi ih* vmiliriii [litirui tup- 

|i^f ■ i ■■■‘■1 tilB.ii. Sn khiljiiikik-iliiplf FA j .1 fc-'nl ruJI the r-jtqpc-a. 

J, c bviirn, be., &**l. &6, 1771 Bcrftui Am. 

3 f"ml mu, WILIiliOE OtilliTfct|['n P fall dirtills ■'£ Ff« Trtat 
OuTt I DDfJ UiMjr-jiBytOKuL jjIuil -Oil Lite DvIitffLa JlylGTimba. 

jVizm* i 




Ilij VifliT J 
PWIVH 



^IrtdriBj . 



Send lor free catalog 

JEWELRY— CASH OR CREDIT 

Diamond!, Watch,!!, Jewel ry * • Catalog G Ive i 

Full Fnrl I Eli lari of 

Qur luff Credit Pfon 

' JVrt. 97 1 — So f I cl If-K 
tLi’n'fi; je of if irsiMin-jf 5 
ring r 5 Mn# tvfcili R 
PittmAitifi - . : > 

No, tt4~Five tfuo.-; 

■w/iff-c D/gihsnif(; ' 
mfitf Jtf-Ji whilrfrilJ 
ring, |J4t, EAST TERMS 

LOFTIS JEWELRY CO, !>*»*. GS 4 U 

DO X. State Slrsrt i'hfssin. I[lin»fs 



Mated FLOODLIGHTS 






of ALTO 
HEADLIGHTS 



’-PhCE. r iOL 1 IJ C * IN 



ThLn jsciBiInff Lovrr.llnn cllmlnatra mil 
Ui« tht'imi-H I'l r-lrl' 1 . Jrhli'fT, T-Wi^a 
Ik'Ti aides nf EEe ii &iL plrrcra ]"K. min. 
illdf’IHiW tUnl f 1 (H» TmH I 1 L 1111 S the c-ycs 
al ttir onprimpliliiL' moUTltla. Fbood. 
■kC-nc. ritn Ihi Ihhiillisl ih a i iffy Tij* wiyi 
ran. TTi^jf in. all .-inniUnL Bhu butUi n'ld ilii Butwu*r "liE. EuriSi- 
HvQdtMitlnr ferttunc firnvefiit* bn ml in; ' ir. nf tnillm. Thcrin; 'XTTh 
mnnjf tlimw tloidr tetmJ prlw nf unlv 7 M per Bid W Miy Tin 4 nrtri. 

Liberal lidbtitillnlunAia Ajli nlH lend DKlcIhutHuu. 

AGENTS MAKE UP TO 51W A WEEK 

fcTnt.fi Plunry supplj'lJiR the flcrrianf! [nr til'd uut-nm'-thTr upci^Hltr, 

IC' ery cur nwor? ii jinmiKir:!, U f|pj tup Flf.RR Lhiorma .1 hwi. Simple 
Bet ca LO niir »ht 'frill ilta. P iKaac prnnild. yntinlfeiliiii ijiur- , 
^I'WeJ w money refitiided. FEM D 'TCUJAV. 

FLOQD-LITE REFLECTGff CO., Dept. 940 -, Haring WH- 



HO^ TO BECOME A CHAMPION 

'AS ^ V tCalliMl fbJtn 

Vhc Garden, Hack xvoc. He was the netv 
cliampiciir He liad a splendid physique, 
no doubt about it. He weighed 215 pounds 
anti was the most agile man of his ^izc I 
have ever known, I have seen him take a 
fifty-pound dumb-bell in each hand and do 
a forward somersault over a kitchen table. 
He was like a panther ■„ oIh-o he was digni- 
fied, well educated and a fine character. 
Unfortunately lie knew how to quit. 

"Jenkins, from whom Hack had won 
the championships, had previously Sjcatcn 
Frank Gold], SO wEien Hack was. matched 
with Go tch, 1 gue-.s lie thought it would 
he easy. He did not train as carefully as 
he should. When I was training h]tn F he 
used to work Olit hours every day r wres- 
tling and tiffing heavy weights. Then, to 
limber up, lie would fool around with light 
dumb -bells and skip the rope, 

C 'I£ you have been lifting any heavy 
weights, it is always a good idea to relax 
by finishing up with light dumb-bells. The 
rnpc skipping ia designed to make a man 
light on his feet. All these things are im- 
portant an the conditioning of an athlete. 
Champions can't do without condition. 
You've got to work fqr that. It docs not 
come wrapped up in a package, 

‘‘Well, when Hack, having neglected his 
training, got on the mat with Gotch out in 
Chicago, lie found himself grappling with 
the roughest, toughest man he had ever 
met, At 1 lack's best* I think he might have 
beaten Gotch, hut he was not at his best, 
and, then too, he lacked something that, a 
champion must have, Gotch got a toe hold 
on him. Rather than have his leg Sjrnkcn 
Hack rolled over on his back and ceased 
to be the champion. Thereafter lie was 
called yellow.” 

John L. Sullivan was another acquaint- 
ance of Bill Brown's who threw away a 
championship by neglecting the rules of 
training, 

N That fellow,” said Bill, '“need not have 
been licked for years if lie had taken care 
of himself and learned how to box, lie 
was a natural fighter who depended on his 
strength to beat down lesser men, Corbett 
was too clever for him. The first time I 
met uld John L. was right after he had 
lost the championship to CorhctE. Eathner 
and I were giving an. exhibition at Grand 

(C<m1 Isiiied to pafle 1S8-A) 
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BURNS 

ORDINARY Oil, 

TT» rnijlt Ftirrhnd hrut PKulO' ftp 1 
turner ntf-VT mode. InitJDfr.piililwftntlie 
farm I n fHElury. f'.. J bull "IT. cijnk-.nn, 

*rv) brsLliniTr litai] fie L,j Cull PIS, GP.ir.efi, 

repaid (.Map*, itana, bof lrre,<™rft*, PMAtftfF ^ 
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*1 LENT BLUE RAME 



IMO I BE 
SMELl 
3MOH! 

SOOT 

Tlilrit fit It I Trtr-e the I 
or rjty fcPi M>|l the oust. 

Itcrulute tfi any boat drilrw, 

blLdly I-L-.I iiLIn l OJiil fipcralcd. 

JVuth milt ti> wear mil. blurm In * Ulty. Jjwl * liffttlme. 
Every bnipe'KLr tfiiirnjirersil tu give ■roiniilcteKLtlj.lHBLi™. 

Slip enpw« Itf CM* Stfiim and Heaters, 

Wflw P-'ir I'-jirsdiiK :lImL ipceLil Hi. lory p rives. 

HO ME MFG, go. Pe pt, ill. tq (, HI nil* it, , Cm kagnj 

Jaftrti, Pfdiiij DhlrliiuEorB IWi 
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New Ideas now Salable 
Before Patenting 



Oui m.ir.iLf.-ii"ti3r(T-cllpiiEfl nam imp'Wcd 
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Unaltered Jnstilule of American Imtfilon 
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No Joke To Be Deaf 

— EVERY DEAF PERSON KNOWS THAT 

jpftp'ihir P- lit iy inpilf hiniKir hear. atler btlm rti j.1 ter 
L'u vcnrri. ilvi AnlHclil Ear lirumft 
— JiHflwn iBVfHtlon. Hswwsihenj 
Juv n~i'l ills ' t. They stopped htul 
tu A -a anil rlnclnq earn. Ther are 



Home i^Autd 
Repairs 



STOP LEAKS 

STEAM— WATER-GAS-OIL 



S MOOTH-ON No. I S-tfjpa. k-alcs of water, steam, 
oil. «hk and smoke. Makes a premuie-tlEht soaL 
at joiastb, cracks and bre-itkt in ]ii]it:fi, boilers, radiib- 
tor>j ttmk?, OYera, hot-air and smoke ducts, paita, 
etc. TIieIiI c: iih loan: hanclkn on 
tools, cutlery, push brooms, tim- 
bre EkiSx Mukce stripped nuts, 
bolts and shtcws hold, TiphtyTi^ 
loose kwItRij CiistfTf?, hooks, 

Stems, chair aims. and log*. jwsts 

rut in FTiftnJ OTConrrete, etc. Step* Lr-atjn 
ill ftiitoingbile rwliahint 1 i«k vannucliiMui, 
cmckwl jaok^ti and pnt fawa, eit 
bud jtnBiJLiMi linfB, kff-jw uliM. lilhf ib*(^iF 
i’Hii]iecli<>r:% Eiub eapr and wood r,'rf-i*> 
frcrni (-im >i nc liK'rt. irinhiv liivii.lliitht und 
dnfh support* ti*ht aar| nrimf ^iimt 
rattle. Applird nrJd and Eujlda in ruiy 
Difliil, niHifrutr. 3r.nrii]ir>', tile >ji -aiKid. 
BCn-yp® (Jimi'i rbpursyoumjf sv^dr i'i- 
piiQje mid delay* midis eary it you I I ■ ,‘A 
ilmCTUtiHWia ill the S?ii i".Lti-(.l|i itepair 
llpfdt vi iijuli v, ill be ii.ujU-d ua irijuntL. 

Cr( (lib hrmi|i?( I'rTirn i:r hh-t PsftM>ritIi- 
On -.ii. I Id T-aa.b I' Lb. nr £>Lb. tiaf 
tre-m any hardware -stivru. 
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SMOOTH -ON MFC, CO, 

Dfpl. 3-7, ,S7d Gam m UrtliiAw Ay®. 
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NOW YOU CAN mo e n m ey 

In the new bvgincRS-pxuffiuLoti of bbKSCCtijI^ f <Wt 
tjijijblfp. without medicine, b ulvet j* Of chtropbd?, 
Unm at. tme In spans lime. Eu&y IV (‘Ml*.. Rs.ni 
while you. Learn, ti a cafutdL uceited, Write tunluy 

for fiilL Lnf jrni.Liti.jtL ifes, 

A,L LARSON, 50 W. Illinois SL, Chicago, [IL 




Jiid-M aTnl TliiplriR ce.ru . 

IhVIhII lift am| pKrrtCtly fvjni roUablu. 
No one hq then. Write Cnr Mb 
iruft fttrisy, "TIiiw I lwi *k 1 
Mods S-fynelt Hsr" Abo boftk^. 
Ird nn I r-.Ll iii-iL. a iMfcka 
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STOP Your Rupture 
Worries! 

Why mjrry und auffcrwlfb that ruptcue any 
tan jfer ? i-ULLm about my perfected invention. 
It I i-ib LtuukIK uost. abm fort. And b^ppuibEa 
limTh by » 5 *istjn^ In rctievinff *pd 





to tlioEuar 

CUrtna many coven of rediacLblc hernia. IE 
bn* Automatic Air Cushions which 6lnJ 
and 4 rnmr tha broken parts t«E>lhar 
^OU would a broken limb, bio- pb, 

l ppsioob EmngH or pads. JSo salves or 
EdaalerH. Durable, cheap. Sent nn trial Lo 
prpve iL. Uevrare of amitatjcns. Never sold, 
iii stPrea nor by ogenta, WriLe today lor lull btormaLia-n 
sene tree hi plain, scaled enyriopp, 
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pfttftfwiiii on rei.-Hp( firfll.lMt. iCuft- 
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I’ltEK LufillrE "Moke Tour Oeiia 
Jig 'Xjdt Pni^lr, H with cTrj-y sew. ™ 4SG St, Paul Street 
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ARMATURE REWINDING 





Conspdew rr-lndlin to vr&hinl drt^rr-i-u »n«'nrjmuns. 
AIL work uncDitdlU+nally guirtiixil, u l in ir s*tv- 
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Jtarkili' 

J:* :i*’-- c, JL-ajrmd, JufrL*, icm - l airiii:i-Fd rai pr** 1 — 
14.73 riii.'J bi. Acidrln^ibl kml ir|ilu#MM Hrl» 9|J 
■JJ U*fc*h. Wrllife I ■ ■ ) ■ y (■# IJrt j"Vh> ■•-d r* r ■■ >*• 

Cvalara Ar*rn — bt O-pr MaMp-Rftihf*|: nul 

ttE-NtWf SWECPtR CO- 

iiJ'?i.i Vr.llM <nr.E. D*l",|i. MIc 
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Master Home Mike 



Nvw r?2J JVptftr, CflinfdrfB with 
iWfcs Ktnjt and ttandla 

Jk pS Frpr':tl lie-™ yvuf WTl *9l« 
■ ■ ■ . -L 'jin: jrl: jmue Ni'ik-. FCinblYOUr 

U C file IKlS. A minikin iLniiin-' 

■ T wrcrili cC Han. £itiy to ifniiert. 

m.M KjB ldr« any juiil In. a wid ml ra- 
plump— rvnt n Luy, v:i IH 
POSTPAID i r 1 1 1 1 : ' J . on[y HGc. Hcne todajr, 

H liter Will* Cn., •IK 1 ? C-rr.'id FlivW. 

ONLY $5.00 

Ddwh for a 

WITTE 

<k*v*F7^rl 

Dn Beat 
Entitle Built. 



LOWEST PRICES IN ZG YEARS 

fw fJfnifilLiii'', Knriiftrj*. UJecUliiic dr SatuiiL tins. Kr-niovnliln 
] 5|L‘ iL'il'-t Jteiirnir-:. ^n , :.-r r:-i-i l.uhil- :il.:ir.. M.Lli^rr». J iii:i- , Trii , jli:^- 
SfAfinetO, Fify s1;irtliiE dcrlw. lilii sisrpliai piiwcr wltliliiw^ 
*Ht Jiiel nml nil esper*, OUiBr ulrtS *iia BivlBB. 1 j S t<> 3ft U P, 
Aliu FL.W Rlqs. 

SHIPPED moH KANtAS CITY OR FITTS BURCH 



IPtllPIP WUI* taiif lm "r Big Engine 

r HL Ei DhllBfUn-n. 



i»-P Carcm St, 
PI tEtHll-s h. Pi. 
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HOW TO BECOME A CHAMPION 

(C"iji:t:iLi:ciL from jiAjrft ]2(i-A) 

Centra! Palace — so me benefit performance. 
The ex-clump was on the bill and &3iared 
our dreisitijif ruum. I came hack from our 
natch with my tongue hanging out, and 
the big fellow offered me some of the beer 
he was drinking. I thanked him and ex- 
plained I had never tasted it in my life. 
Then the ex-champ gave me a sorrowful 
look, saying t 'I wish John L-. could say 
that 1 .” 

Bill Brown, for whom gameness Is a fe- 
tlsli, wants that quality in liis horses and 
dogs. About six or eight years ago he 
made the acquaintance of a ragged terrier 
breed, the Kerry Bines. Since tEut time 
he ha* bad little use for other breeds. Now 



there must be a couple of dozen, of these 
tough little fellows running about his farm. 

“Tf ore of those dogs dives in the duck 
pond after a muskrat J' 1 said Bill, "you can 
be sure he won't come Up without the rat. 
If they get in a fight, and they'd rather 
fight titan eat, they keep tearing in as long 
as they can stand or until tEie other dog is 
dead or whipped. They are champions m 
their hearts. There are men like thafcT 

"After alt. Bill" I argued one day, “ev- 
erybody can't lie a champion." 

"No,” conceded Bill, "everybody can’t 
be a champion. What I'm trying to tell 
you Is that anybody can he a champion 
who wants to be strongly enough to let 
nothing interfere with his desire. You 
know very few men in the world have ever 
developed their powers to the utmost/' 

It ivas not until the end of rrly week 01 
training ihat Bill Brown gave me the real 
recipe for becoming a champion. It seems 
to me to be one any young fellow ought 
to paste in his hat. 

“Look," said Dill, "becoming a cham- 
pion is not just a matter of whipping half 
a dozen fellows that are supposed to he 
better than you. The one you must lick is 
yourself. That's a fight you must win ev- 
ery day, time after time. Will that choco- 
late soda or that glass of beer put on fat 
you arc trying to take off? Will that party 
rob you of sleep and strength? Those arc 
the kind of fights I mean, No one who 
regularly loses battles with himself can 
ever be a champion. But the beauty ot 
winning is that your will power develops 
with use just like tEie muscles oi your 
body." 
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M AKE three friends happy *>n 
Christmas and all the rest of the 
year — Lierides saving 31,50 for \ our- 
self. A gift subscription to Popular 
Mechanins Magazine is a reminder 
every mouth for \Z months and can’t 
bo beaten as a gift for a man or boy. 

Every issue? oT this entertaining suid 
Tnluable magtiEiiiie contains 176 and 

over 40() picturca of faecitutlinu events in 
every eoffier of the world, The Romance of 
Mmlern Progress is- (.uhl in. pictures jmil 
flimjile JunguiLge. Radio cndiu&iasts, home 
eraft^men and j>rselj®| shopmen are shown 
onuTiilcsB “easy-ainimhe 1 " eonvenietu:^ [hat 
save lime, labor and money. 

Order three subscriptionE, save $1,30 
l'J'iee for one year is 12.30 l>ut until Jnnnary l t 
1933;, you may order 3 une-year subscriptions 
for LHtily Srj J.jl.l— a tnl art engraved Christmas 
eanl Fill he eenl to each subscriber for you, 
3 — one-year Hiib^criptions JidJO 
1— two-year eti bfleriptinu $-l„Q0 
1 — one- your subscription, $2,30 

*Vriysn.nJ CaaHJJaj*. SQc a pur flaWritoMr. 

Mail Y*i Llf tir-Jir !■? T 

Xmsj G ilt Dept., Pegm | n r Meehan [es Magfliine 
™ East Ohlwld Sr., Chleajo., III, 
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With Each Purchase As Ex- 
plained in Our Sensational 
Offer Now Ready to Mall] 
Send Coupon for ft NOW] 

our "Direct. To You” Ha- L 
Jii'h i'll uL lew ^vkOlSaale H 

E t icea are abnolulcLy fit hicli 
Qtlesis, sad Tnlr special ilM- 
(.ribul Ic.il pLan wiLl jnciji lures 
aavlni;j So you- Thl* :s nil t±- 
pluljicd in nur trw rat-ale if JuhI 
01 f lilt prise. i'lT.il fi-i 11 a.i arte 
— don'! tnlaa irraaplne thin atnsa- 
tLer.a] flltSF VILiCSi in EtartlScu Uiq 

country. 

We Self Nationally Advertised 
Watches, Diamonds and Sil- 
verware on Terms and at 
Prices That Will Astonish Ton 

Ui£ trtSt J*W- 
ftrel □□ such 
io puiu^Hd now 
Jewelry which 
it, and wti|cJi 
To cwn tbmi£n 

a Month Makes 
It Easy for You 
to Own a Valu- 
able Watch or Diamond 

IV* trust tin; people wtic- buy 
htre, ami or □ r e j nil y-cu can 
lajkij' Lhe jin lie af on-n lTl£ A 
1 «!hiIy tin* watch, hr *. I J : iFi i 1 
while you pay by our jpeeln] 
*jiay "Runt.-* F-tf We 

have rrmovctS (very L'IwLucIe. 
S*nd. how Tor tup cafplmi lie- 
f-ort UUti Oiler trp-IrcH. 



b'rttn li>r Cutali.,, mil Ju imrlful 
t.ijpuJaq- ULiwtruilnif Free C-Ula 
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SANTA FE WATCH COMPANY 

C-G Thames Bid Bf.„ Topeka, Kansas 
■ p ■ MwMmwwww mmww ntnuiB 
SANTA FE WATCH CO, 

C-£ Thomas Bl-dji,., TopDka.Kansas 

riois* icml mi Lilt ratting I liii'.p rliirj.. il. 

n.iilriua ahiJ Drui FtArt n'lirh*,, ..□ 

LaOloi r And IEimi'.* WH&4 WMrhtir , a , . . B , , , n 

Jja>JICI r km I Mvn ’■ T? I u i 1 1 rcn-rl IfclnHV s ■■ * ,. 

Epocitl CjcculAE IlLlifctrtUnj Fr*u CirL,, , .□ 

Nd^lEl I I I ■ ■ I ■ hi IJJIfah •■ i liii.il lii.iii..^ IP) HS-IRP 

aduelebs.,. 



Tfinf Choice. 

A B*ilutifiir Blanket \ 
A Diamond Ring or 
A Chest of Silver 



\ iThtrty Days Only} 



And in Addition We Give You 
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Amazing Policy Of Old Line 
Company Does Away With 
Agents and Medical Examination 

O NE ot An-iwL-aa's atr"n kc-s-. -^Sd line liFfc ha- 
surnnice c-wnpanlr* n<nw brinks life jneuraiLce 
vvjihin ihft jc:ii:Si oi ii.lL. Tlity are offerine 
a Liberal policy which, For 3 '/ic a d »y dp-, tkptndira 
on yGur ansi-, rfrtiTi FfQsib any huie niuL pays 

FuJL benelLti o: $ I L-JO.-UQ ; oho p,-iyi SSOOLLW 
accidental ii.ec.tli,. Anyone From ten to 4=*ty yearn 
msy he cli Bible. Tfti* ttivw jmJLcjt providea full 
ciirverrflje bated, cm the net ca*t without medfe-fil 
examinatian. or agenti' Feej and m\n &0"n af cr- 
diimry 9eLhn.fi expenie of life ifki'iirance. Send in 
thr- emipan fcrlfiw in I he tin Lon Mutual Life GfeicijaAnjV 
of low.'t, Dept. 7-1X1 L 2, Teachuut Bldfii, Pri> Moines, 
!b., mid you will receive libs bin Lely free, a copy of 
tlu-ie wemdefful fieitley that LJia-iuandi of people Ji+iVe 
already taken. Send today. — Adv. 



JUrisl .183. ... 

imm MUTUAL LIFE COMPANY Hi low*, 

1 ^1 LI he xttd Pi hung yirti Hftnl im\ wIiIuhe Any oliljcalluti 
on my iiarl. one or yirnr jiolLrL-rw tor ray tfw iMtwsfUfra and I 
wilt EdS yiiu ilULIei Id days Li 1 want It. 

vilm- nr 

Act ncnrcK liLnbiLiy Lleucllcl ary , , . 

YiMr Flame. ......... ...... Loral AfldNW 

Towa . , Sum*. , 

Cheek here chc lndcm.nl Ly d celled. 

5ii.IHB.IHJO, U.CKH1.QQQ, 3a-,«MI.OOp. ia.MCl.flfln. Sl.lHHJ.tHlQ 
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,07 IDEAL Spoil 

VuunhLC&rMlr 
h Lochln rrt Slnm 
^e_ ^ 1G> In. bllze "A - 

BU 1 LD 3 MODELS^ 

w I or |i M Pwsipeld , 




|1 M FtPSipaM 

pic«T»i valifeA mr offered: IDEA l- J4n-] Rii 
Irzii cTTixi hlr^ r'-.'ii'rd l>? Ltim 

McdkLjL irr|ia|ir«L lia-.i hTil IfUlnicLKaU. twj k- DuJd. 

5r n J #*■ ^«>-r .VE 1+*' c-ai! □ Jo-r u r. 
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The ^KtLnE liCVrlW in . dn,-u<|.| flnjp 
-1 tindiL kiiHli in JI fittf — JIIP- EUJii lliir til III- 
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priced. 

BIG MONF.V FOR AGENTS 

A 3^nd r: 7 i|K,riiinny 4n- rhnse- wbf B « QUklL 
Liyti oPilihN |pKv|>n.-ia Wriin tcdjLjr— n||ibiL 

hr qWTilKlrt Jif.L-ni-jrr tfriiiii biv iirinvi xi r | 1 1 : LH xijlti irijlAr^i. 

THE J. If. MACE CO., 3Sfi M.« K*a». Cll:y. MfiiKaH 



HOME-BUILT TRANSFORMERS 

t Continued tnunt TaL r u ljjll 

select ,i core oi the next larger sb-c, Tn 
changing the core size, divide the ernss- 
sect tana! irea uf the care, given in ta- 
bles No, 1 to 4, by the width of the tie tv 
corej to find the proper thickness to use. 
For low-vo!t,igo tt'flnsiorners, where the 
amperage is high, [t Er best practice to 
wind several small wires side hv side at 
the same time, connecting them together 
at each end, instead of using a single large 
wire. The total circular-mil area of the 
smaH wires must be titjual to that of the 
single wire fur which they are substituted. 
Welding transformers, passing several 
hundred amperes, should have secondary 
windings of heavy copper ribbon o-r strips 
of sheet copper. To figure the number of 
amperes a Strip of copper fan carry safely, 
multiply the width by the thickness to get 
the cross-sectional area in square inches, 
and multiply this product by 1,275. Cop- 
per ribbon or strips- oi sheet copper are 
Insulated before winding by wrapping 
them with plain liner tape or strips of 
varnished cloth. All splices must be well 
soldered. 
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OODCRAFT IN THE WOODS 

fCiyiLLiniiwi iriun umhu 3011 



And here is pne from the nurth country. 
You are following three moose. Quite evi- 
dently one is a bull. A very large and less 
pointed hoof mark shows this. The three 
walk behind each other. Suddenly the bull 
leaves the trail and swings around two 
trees while the cows remain on it. This h 
an excellent illustration of the fascination 
of this game of woodcraft. Why does the 
bull move off in order to pass two trees 
standing opposite each other and about 
six feet apart ? 

The answer is easy when you know T how 
To figure it. The bull must have had a 
dandy set of horns. When he came to the 
trees, he had to think about getting his 
wide spread of antlers between them. If 
he had been a vmung boll or even an old 
one with a .small set of horns, there would 
have been no such problem. We followed 
this trio in the hope of getting a shot at 
the hull, We knew that he must have a 
magnificent set of horns. 

So the woods offer many challenges to 
the man who uses his eves. 
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ILIA 



NEW MECHANICAL DEVICE 

SAVES you MONEY 

WHEN you STOP AT 




The hotel at character ut a city of character 



Alert J Up-to-date! Modern, Even the 
economy of a painting device which saves 
the hotel $20,000.00 $ year is passed 

right cn to yf>u — -giving you 
the finest j-icorniodocioni at 
lower prices. 

You 'If find the Sinton-SlU 
Nicholas a pleasant piece to 
live an your next Cincinnati 
visit. 



750 ROOMS 

with bath, shower & serv ] dm 
from S 

JOHJf L HORGAN 




CINCINNATI 




Nnr cmiitMwti ati far — Ci + an Curia :-ii^.nr« 
VMhfc. int "tf-va! j’-iw.itfn." latl ij, |.# |n, v 
Ad A M-ll TlwntH l-M of,^i»,irij c L.v, vela. 

_ Hfli-l’ >n..l r.lt, Mkh. 



braL-td r.y 

all in: ic 



An Mid I i , I I . ! *. [Vi I ,n«ll I"' ,1.- 

1 1. . ■ l - . r Walk, N.i nv>T Mal'jrr cr^Bim ji 
tiafc IhU niLn l.r ^UKT. I|5»d Ud 
lni 2 .Hr, T.lr, Irji^ h|..J kh Ik. 

IT LI Ell BlTi>l f- li-fcJI m -■rv'ri] ___ 

i/s bal-i bwinii. >>cl«. . £ r M~ ’ 

| B-r Lin r c M» r . l | p.- J — f I it I |1 

naifpy r- 1 | t; . ij . Glfc til ~~ 

\±* itofto L-rfr.wt bL^riii^. 

Tht Cret«o| M ichini Cfl- 

fll r_'.>l t i3i-,bin R-brjjh LEETONl' 



with h,p, 
muter 
sJS.od 



30 

Trial 



STOP TOBACCO? 



Bn null tlid sTStbill ftif tObUrtv Sw 
r^in>..;rbc.:lf; I i.lvo. raihQVD'jncimw 

11 - Kl li:i;i|?i' Eltl i T i : i: i ■■ I Rill-Til! ,i". 

. .jin. a ku larf llutOi ni4 IirIjU rarmloC' 
Write tea Irw tnnlfJirt telling of Ir_- 
JlU-IUUM ett-KHlS tJllnu-lrfl tuirt llflpftjll- 

ritsln.dvir;!' way tn.nrtlevHl lie 

CTHVjlltf Ul*ny ill 621 1 1 Q.V [L. 

NflweU Phflf mitl* 04. 

Plfi HO St. Lam*, Win. 



FRtfc 



>0K 



Build the 
•re- reign 



LEETONl \ r IlFilej 



^ MON Er-M A KING 
MACHINE 



SOLVES MAN'S 
GREATEST PROBLEM 

'/ Lt-li Sue nmit ynq imrtl'ii R-pf^tisf 

^■-_/ Btmvliiij in mi -^ii .J 1 1 y i ’ Lr.nl 

sn'i PI0* )k«s Jmmt you. can niTUAltv 

. Cliiil EiiitUL'y V-'Jdi Ll. I'JljKMSultiiiiiaaw 

letter Mui SO'SBnrlM in MAdto I'll tiiioir yna Jinw 

14< MAkt. iff To IT* WEEhLLT mprvJx JiuhlLIde H IlUt 4JE. E'REil 
i Ji ca i .. j chi nun'!} — jiiHi m:i in,, nr :l DdUnti.<. Our iirtoKiiarHiikM 

i^iTer cniiliU ■. i II :i, -ii in 1 1 1 .i i; . ■ saa in one illy Ku rKk i Write it-oase. 
OALESjWANA G ER, Hii Pan d r«t*n Aii. r fl«i git?. St. Lault, We. 



IN COLD 
WEATHER 



PYROIL 




( Simp hf ildit iif $ 0-1 Oort Oil ) 

Tyrall Ki|imu1«d iuirh, ensv uUirS- 
Lne Sn i’ 1 1 1 : 1 e : .1 Ttrailier. It rcicutilLniirdi 
IL- n r i ii.'Ll-li.iirtLiJclJiL! turtuci' >: u 
oil ErlctlonjJ put* — ps-ini.riiffu.liiiii: -noliS, 
-uuhI he-ni . went and tlLl'i-llijn. n'lien 
nil In slUGEl^ti. fdit&dsilnrt, t I'.-r- PyioH, 
wtl-lutirseastny S'.i,rJ*cv pnytevTi 
uflasciii Ua.iibao.'t until clreiUstlori it 

f iT'Uli- eH«?erl. ISi-llil- l .il.^ii>j.l Ii:-m ll-Li> 
the meliil. yrton LncrEivies peuaer, 
trnrin vlI l'oj, mtiln nipi. H&ved on oil 
uml |jtm. 

DISTRIBUTORS 

Mi'lTIh hMMbir.y hium (liij IMK with PTT- 
Oli. No bdji Liivcjtineiit. Tin nWI- 
4HL Muhiicj; rtprifirtij^|r.v tn- 

w£f. ft'ftti ttsiJp-r iW FE 5 LFJE L-upy 
Dff new FytciSE UrocTnir«a 
<£m h ijb* Pyrsil La Efibscatad in "0- Ba ifaaJ P'»= 



J-m-i 
by W. 
Uamlbd 
■ i rJL iliMilLin 



Fr tf. V. Xid-dpr. hi lav^i'-n ».biJ k 
by efrs ?lr^hJ L* v r- ■ . 1 IradcnarrK IthcJ 

iiun af W- V. Kjddc *>e ervry JnwL 




Prfjrd’raf 

|r>:lr.T Ll.i. in-d Punm 

Hnl, Ppivrdvl 

«d bp 




PYROIL COMPANY M 

W.V.KSDDER AdiiAu 

EiijV pvr oil bldg, la csosse wis.u.j.a, 




1 0 Mctids New Half Soles j§ l c 
a Hole mUwhb *T 5 ti. 

Nuw— IrtSIKcViJd — '■‘inybitety JlHifoveiy’' cuUrai 
Ah3-uIb «idi liiali fihnw, rnfimru. A»r«U 

r:in now put an brand new aoLeu and. Ji:v| : . and. 
Iu[i|iir Ih^i's. Spmjdd on La e Snilb’illd wiili knife, 
’s" u 3i:iiU i’.t tu: ib, bn r-di'd. 1 Jric-? b:ird and r.nn:-:iL>i. 
Wum bi‘t Lit ttiuiL QiLnt Il'ii I Lit. PieifbLej iratsf- 
pnxil 1 , odbiiKirtaWe, CuuuinNuid 

A f* rMTC 1 PAT YOU JUfi T for 

Hu I J SHOWING RE-SOLE 

if yflu dim' t m»tLH n b:deJu mik 1 RMtlt is it 
Juird time mjllur. MifllioiM need jr, ti.siui.i-i>siii.iEiL , yr 

Ain’iLtA bnuliM up to jll) — £LIi — &!& B day. 
Wihoa of Wien, imulu BTQ- W 111 VfiS d*?, 
Htuudbuit!- MiMiehilKf pr-aCil rranctLi. Send far 

FREE :,' Full Size Can 

— cnousb for 20 siiEea. ShbmI bi)i iniimA'. N(j 
oblio^tlvil, Fm ^irapJi;. on Inallinr will be nent 
wjtli piooE of big niuney eitlie-t acejii-r nru making. 
Tliu luitlcFt "dlcr of the jiku. New "million doflar 1,1 plan for 
Aa-tiU. RiiAb I’.supob or iv*tji| eaid tiylqy, 



Mail for FREE SAMPLE 



UnfrurMl UiWMnrpu^Tw^-tJl W. Raniolpli Sl^, Dipt - lil Cbkup I 
3 i'i:d OdiV Ol rnl I did ii ran 11-11L hj.li.idii l'Tl lutiQlnr. Kd oLLIliU* j 
dMU. AIM? Omul ptool lid IiIk pruatu pod ucW plan Tor tiiuiLtu, | 

in [ 



| diMT-ir. 

I Clip..,. 



, , .'vtrtia, 



TPAiin ttrifi-nj pli;tifc iiiriitipn Popufur Mtvhonte* 
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Thin La ttc jimp] a new treatment that makes valve 
CrZniLi hr uzuiecvaiory, tlcaeribetl on pvpe 752 e: November 
Fppiilar MncliioLm. Latest offerinc at A. l a 4 Wanin', 
inventor of tha niLtmonbitc apcednsictcr. 

WARNERIZI? 

Any iirif: <=in ipnly to mr.tnr In a Jfcir mlnulVw. R»v an 5 fi 
to- SJD- l-i.itv i':iU'i>h ta«# Dnwnr, T.'iute (u, ciiiah* ihkii pcp- 
WAR S'liTflJ! K ro-MiLlJi every vulva. ^h-lla Hi® 
PM 1 |h i-i|rpnii|f , l’n*i wi It hrlriRA Oort nil the "pep" (ton wr 
1 1 : i c I when ■ i u v , Mure power. uypLtr.r f-jw-t-y, better pc 
IndlHEMpetb lire iie|j<ir|.n-.em. mw B'ABJTiJtlSE In lire 
e-jalpmenL mu] nil sen w, GKBRQt Jium niotaj la inp vray. 

Increases and Equalizes Compression 

WAltNETtTZE in- 
ctcuch eampretfelufi 

:ih ETilM±l LS, i‘1%. 
Graph olibwu W pi til 
r>T,r_i|:CC:,lli':-ll Impriive- 
nienl. Strt H S*cO*tit 
rbc Octimci'" J'iifto 
AU6. X-Qv*nilj«r Pap» 
■:h,r J-tcrhujilcs an- 

E ihil n! Ntf bn'. 1 .' Lncrr.ab- 
nif tramprrifs-ii! ii Ju- 
crokica iK't:* power. 

i.v r irtinrantev i ■ 1 1 1 1 r, n -,f :1 ; h ■ f r . i r . , i : i r i ,y- ffrt.rr, WA EtX"mE IKK 
or nwiM-y baek. If lie.ilti c;i-m<il hUK'IV. fcjnrt lii One Dnlli'iF 
witti y-uMr I'mJiiH :lim1 :m lilTf-u fora rluiev nf V, AUXlvltJRH, 
[H^tnpe prepelrJ, it not ^tinned irith, rcdiLltx. return the &in 
i tod WO will rr: til nil yaw CuLlur. 

WAttNEH. -PATTERSON COMPART, a » 5. RMk- Am., OiLo.-p> 



WOODCARVING 




ONLY $3.50 

Pa rtp.^jd' 



New WHITT-L- 
KRAFT Knife! 




If Ml ]IIA[ ih:i[h.,J Loire 

— kl'K IL WllltlhllH 1 11,-1. 

1 bin, .lei. each lor a pht- 
c.ouLtr type ot vhL1> 
tlloif. Hut- Pin Miule. 
.sniall blnrle with IV 
ClLiql.- pulTIE. " Ill'll I ov- 

Oll&sl" liliiiti 1 '^iiiiLHi,Ti.[H'r 

PlBile. Vrlcc only SI. 50 
iKirt paid. 



NEW., . at loot von enn net * 
cpinuLeSe net of WiMid, snap and 
llnotrum earvlns toblo uev^t Is** 
taro kvaUiblo csctpl In espenulvo. 
imported nil fW Hv6 tlEoathteoil. 

lh“:irniH! by L-fO .iiTinl wnnil- 

enrven. art Viinwlna fl toola: 
I OjirlElit, Plat Chlrel with A!f 
xiiuIm tiiilat hit "Utllninc and mb 
re 1 . 1 1 nr: 1 l't*r Curved Clit«el far 
IrvcIIhc Nut bnukitPtiUiid wrirk arul 
haii-ieirori. I arm^e tar pre» 
llmlnory wprk *M 'ht*» oiiw. L 
fibinfl VI ■ Tot Rlbilitly derirer 
tvartt: L OeiJ4# *4f tar ilfop rellrt. 
rvte.: 1 Slip sl^nne fer ahnrpe'iUvt. 
uliatre-J tri ht *JI tflCiM- All tnolf. me 
rorjjraL dee tile Bill,' hardened hhd 
<e.retaltr itriimitl n:nl fii.i-l :rd. 
Iki^pil in nolfuhed Sinrd’i'ti'U'J — P 
p*rffloanon| *li li. r the tonli. 

ThL= TbndarStil set, lull red by 
prulEwlehtliMtu OuiiaJ tn n|h(tf Mtk 
ctibI Ire III.IHl cents you only 
B&JBQ niurtUDld. Feail (1. II. W 
ijwlteu- Hk[lura«tli3iL niiiii-iijitrtHl 

CATTARAUGUS 
CUTLERy COMPANY 

Oept P, W, 

Liitl^Vdll^Ky^U.S.A. 



GOLD WASHERS INCREASE 
PROSPECTORS’ EARNINGS 

rCijncilLUOii tr-HliJIS 11 U A) 

The clipper is .1 5^-in. bcll-sh.tpcd piece 
of so-ft leather, fastened with 3 ■wooden 
strip and weighted with a ^-io. piece of 
wood large cno tig 11 to cover the hole. A 
Strip of canvas is lacked to the hot to 01 of 
the frame and around and over the bot- 
tom board before putting on the hinges, 
to prevent loss of air through this craek. 
The bellows doth, applied next, consists 
of a piece of buckskin or heavy rubberized 
doth, cut to the shape and size indicated. 
It should be tacked firmly, with covering 
strips, to the bellows fraiJi e and to the 
sides of the bottom board. Wooden blocks, 
seren ed to the bottom of tbe bellows, bold 
a £4’in. steel tod, to the ends of tvhich 
9-in r hardwood connecting rods are at- 
tached, their upper ends being fastened to 
the pulleys eccentrically. The frame of 
the riffle board is covered with a sheet of 
standard-mesh window screen, an top of 
which is placed a layer of unbleached mus- 
lin, both layers being lacked to tbe frame. 
The side walls are shouldered to fit under 
tbe c teats inside of the bellows box. Rif- 
fles, consisting of ^ 3 - in. quartet-round 
molding, are nailed down to fit over the 
muslin. Tbe riffles point toward the back, 
so that heavy material cascading down the 
board will he caught on the undercut 
faces. A handle is attached to the front of 
the riffle board for convenience in remov- 
mg it. Four legs are attached to the bel- 
lows box and hopper with wingbolta for 
ease in dismantling. To operate the dry 
washer, the dirt is shoveled into the hop- 
per scree tij the fine material passing 
through and falling into the hopper. Turn- 
ing the handwheel causes the h el lows to 
force air up through the cloth bottom of 
the rifile board, vibrating the light mate- 
ria f up and over tbe riffles until it falls an 
the ground. To make a e lean-up, remove 
the riffle hoard and submerge it in water, 
pounding it until all tile material that lias 
collected behind the riffles has been freed. 

Like the wet rocker, the dry washer re- 
quires careful adjustment to separate ah 
the gold dust out of different soils and 
sands. The adjustments consist in chang- 
ing the slope of the riffle board by prop- 
ping up either end of the machine, and 
controlling the flow of material from the 
hopper by means od the cut-oflf gate. 

Copyrighted mat 
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Fou >e nof Expcrimtn £- 
ing when vou buy 

NORTHLAND SKIS 

TSn''re iPjinpwlfiliTe'J on dupedor 

In Kiwis!., mill CM*i>r 

tiMi’ I "il; HkMImJ >i linrL'^liTI 
■. r. 1 1 r : : 1 1 ._■ [■ [idbdilCl Lliiiini l.n:i 
(•hKil -^51 iylHi L-tsJ woed^. tfwlcb 
Dir ex-cry purposo. Js* | .ctli 1 r.i'.d‘a 
rn;:inl.:! tFwkraiMrJl 

HI u lit I Ora them. 

TFrtfe fa baailU. "Hat,! la Ski". 

NorLhlnnd Ski Mfg. Co 

Warld'e Largest Shi Maturfact □iier'j 

S5 Hhtmzd Pfc. 

£t. Paul, 

Minn-. 



on SKATES 



Tack a into wind I>f Pails I .Hi- 
fore it 32 eti. ft. of strong 
oanvas on I ijrh t weiglit 
Ash frame. F-dMe to reiny. 
Pci ten t pending. Fibre $7 iMflpleie. 

NOVTJLTY COMPANY 
C.rurid R.*! 1 'liln. M Ich.. 



HUIIW YOUR NAME ON TOOLS 



with The — j - m Ml 

ARKOCRAF 



PROTECT VOOH TOOLS FROM THEFT 

1ft nu wlifs iLiari i a-fir io.T ni mi ct diun -an Ctrl 
tiiFiUii tiul in irii. Midi ud lnaLrun*icj e or ir r 
Ilfcfi wnlliir tn quit v Its pin w ?*vil. 

C*Bipl-nt« Qlltflfe S 3 .S& — T-HtfiJ bfihft 

Inh^rt " 1 ■rif I 'lacnit! -,TiisJ*r £ri*, HbiIIb 

tadiTi Alula wiriua. 

AKSM 4 F FEW M.. 117 I L y*rt SI. ■ Prill jiJ. Qim 



TO 

■yl*-* AJ-af U~IkLI4Sr 3 



PROFITS $160 to $300 Monthly -WITHOUT INVESTMENT 



8 -Ha UR BATTERY 
CHARGING 

J ' e fc y a ur ■ Iva Ei to 
UDpaiiilBnJIiilTH 
rk-' ljIi hILa. Ckcu- 
hl*ri nii'iEraa l~i iJ ^ 
I. Ill 'i 1 1." 1 1 "i I ? 



U MINUTE 
Car Wafilwr 

P_i i. fiLfi nuh- 

1 1 i E rJaiar— Uidl 
■J»l r ihrf, d.'#i 
I jrF FiJU- 

fiui i f-F . r« 

a. Uni i t 3 7 
Mccsihlp-. 



1 par -zir. and mdl 
E . !■ 14. C'h&cfc 

lUITaL -=-1 LniErEK 

im aJ4i|ji.-.|[ft. 

HOBART 

EEfcOT I(FR5 



ia.1 to it a OB l 






GREAT! 

" n . . - i' i k -j 
■ Intel Einniru 

Vat rwi «- 

Lb-il-'b rnailinj IT. 
V.-iMif nn* li'JV 
ff i LO.ll 

war 

d*nii vx4 flr 
f-inpel for p 

«w- 



STOP GASOLINE THEFT! 



*100 



Agents Enrn 

Up to 

IDEAL XMAS GIFT 

im! ihu-w liji-i c.iraiwii s-r*' F»t» 
inll bhi tll$ lipi'Ti InJ ihi 
Ji midii. Fill ill can. 

Automatic Gas-Lok 

Npb 1 , i r - v e l- y nnnl»a. J>l r- 
-il ii.ill.ii- -il pajiNLrre Era prshareii pill 
rt n ^ ■ in ■*>! pulJV uracil, 

pukm tkrr". »■> ru-l'v Tk'"*-i|pl» »* , „ , 

rau an I — . i<> Tl..- -ip (yuliEHjr ra , -N r ■ I i Hiuli I rW-Y N u^ B a 

■'•yI-J Mia'iilliilif fluated. ("Mlh It* 1 I I K- »ilh hkaa. Tiicc i - «■-< n c.5 lu axn>a. 
,4,-uJ J* i ^iS jar iuia.jjdr- Crrd d fir i aiiavr-J ->n .4n| otb^t jpr ] dura. 

AUTOMATIC OA5-LOKMf0.CO, r 21 E i VlliB(VEn,D«pt,4l F GIUcaH$l^ 



PUT 



Week 



f* JSew Kind of 
Shoe Sole! 

STEAvnlB "mONETip- 1 
filTOK sconi: ooiilla LiuHS mth- 
con mil irrfr or :■ .. :n- III'* [jrlM-i!. 
UatTTCDm JuitlMr. M I4U* 
(h, 1 1 . i Hii : irc-ihlc. Waber-finHiL 
. S ' -ni ■ in: r.'on- Skill Tfftul. Eld. 11 - 
1 : 1 1 ■ - i c cnUT e bse nji air blllK r-h- «jp- 
niiM ii'. vh. tflu aeai/s t"ir i ur dthhi. 
ilfiPWT^I E,IIHU '? r ^ mal£n C(> 

HUEn I Oi-K-Uf-nly, Nfl CIIXH-Hirij 
Tirr>flPit. Win hIiot 7011 him. (JsV 4 ! FVer. 
Tcrrlturirfl(ulTiN Jlmr. n'.'tM tiiJet' 

Hr»lu> UI v .Cdli 1JC2 BteELiAkraniD. 



Outfit 

FREE 



GEARS 

In. Sinck — lnLni±JiaE$ H(iliv±fy 

□para. ■.■-'-■■1 r_ d 1 k ■ r*. at-r-v fcrla. «hniK ^-aar- 
inaa fl cihk- nrjiJinii ki. A > v-nv- 

faF-C-i ':ibi la r iTi-J Zl ■■ i I C 1 ilrB«|-| Mirl. 
C.Sii jLi£- i I u’Jj- -il. ■i-r-rLil f-“-A r a ,/ lay L liaj, 
Brail IJ* J,Yi J T xlui ruliiU Jill iii|Lii r« 

k'r r " fw Culafog AI&. JT(F 

CHICAGO GEAR WORKS 
fd-m W. iidum Bid.. ClllCitfc tU. 



100 % 

PROFIT 

t icmfi rie Ntun. Heuci- 
rtiond !il ri;b-Ei: AdvH.-r- 
lEnijiu Uinjitiij'. StiliHi 
fen 1 $15.00. Write fi'ir 
money imE-uni: |'rop- 
OsitLun. 

NEOlVPRODUCrSiLbc. 

M4 L HarLd Sireel 
LIMA - - OHIO 



LET THIS XMAS B H l«G YOU THE GENUINE THHIL1S 

tliittiiiFil 
O-liPj -~9 1 Ik 
build Inp 
a utlKntk 
ClllllJlj d - 
Dailiiud 



Ait fpchter rsc-t 

J L -- Fr ,.- Il|u,i l i 1 ,'K inn 1 

Co IE PA*.-- kxk bP -Vt. -'It 



tpTVt 

Flyfna 
MiDdcfs 



SMffewik.-fiiSi 

cdrU, I.:, I aV-lT, U^Ll ■* — 



Radio Noises and Their Cure 

« ARTICLES — iM ILLUtTRATIONB— Send [-1 T «n 

dopr today (75c f« CwiKuln imd Eotciicii countri«). 

Newark EUkIfK Co-, W. St„ Chidlg*, III. 



1032 Main St. 



Lc Center, Minn. 



LdlffQ E u n «r SnlcltlDDi 

?il" i r -• I a . rlii-P J ? - rxp.t Mi— -i 2-SJ^ 1 

1 r-?iki n Arid prrii. umfHr 



Kll 






HOWARD RACER- „- a lr 

Ci-L-ced ■ -h f ' ^ tt I ■ ri*J V if? va ie 
Hr^a. IS": i-unh Oki-": Pb 
B.i-1-hl L.3 EHL Cjmlsi-' I liL "rl 
■ 6 F * I H bIlW r-rrrjrihlH " 

't r fw*T m-T luji^’a siu. rtnd 

9 hevclihp mom i *■ ftir rir bi. ifcaa-Fis mniiiNjg. CLncuiH.omfr. u.s >*. ^ 



rn-rn. i. 
1 -idJiI BY 



iTiiJii 



wholesale CATALOGUE 

SHOWfATC OWe JOOO T SetrLBBS 

^(,1 DJ J?T-5: OT TFjF WOflte 

•'■SEWB f=Of? VDI/J5 COOVjVOIV- ' 

' ■ ■ — i cz:cd. 
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MEND 

ANYTHING 

Amazing New Way' 



METALLIC -X 

Strange Liquid Metal 
Holds Like GRIM DEATH! 



I, j.1 i 



■n^ 1 



IllilVOfwd Iln- f h:in lhJfB illlilii VnrOll 
■Ajir livrtl A iirranas m 
M ETTA LLIC-X blTLdh 



- rrirtalltr lUjuhi g-hIKkI 
Is any ran tar In Li ta- 

peUicr uk IT — wiurfl ci> wiuiL mst-il ro 

kLlkh — 'simNl] (<i metal — nlMfi to n^Uil — films to 
KiHW and keiccs nf arScns ! .Viiili! nu like It fur rn- 
jinlr )nlw «■( e v-r: r jr d&terlptlijn mf Tor uau wi;rh. 
itimluf Hi uk -ft i i ( dixarrcr than ylu». j older nr 
cement. Ko heat, aeLdn. nhiTiijw, nr tool u 
or -my liijiI, Unirfiittflii by liijiA, wowr. 
oil or atmospheric f. mdltlnrii. It'Ll nni 
cmck. nnlun or iLry (mil — ind wild 
hnrftft) p-vinot tenr ItauiurlJ Wrlle tadhi' 

[ur fJllLiiiiiTHLiLloii null FREE SAMPLE 
atT mjrE done wl(h itTjTAI.ECC-X dbvw- 
lay !H' tremendous litncnprb or 11 : 1 s 
n::i:i£lric dlrcovgry. 

AGENTS . . . DISTRIBUTORS 

YtHIff ChillCt Li> Make up to J2D0 id a Weak [ 

TtncniMloTiAtily, MliTALLEC-X. provides tba 
greatest money- ir.sh.iiiF opjinrliiiiliy In pnDr-rotLrinti! 
firll to flOiKci (ip itlreck Lu. Komru. Tmumdoua 




tHtrninfa either way 
Tdiin ii ill up in ii wnnltf jiutftituclc: n^inii nnlenii 
ninny. M-YI'C TO[ J A V [Dr FREE 

■SAMPLE and scrundnmil If It. -MONEY ptinn, 
Olve QinOT:, OlldrOM, CiillliLy :limJ hLmCC. 
LjUX-VISEJU IMC- Elkhart, Ind. 

DapL W-S»l 



MORE THAN 100 SHAVES 

From One Blade/ 



Gr-ratc-sf Irt tie/tf idh/njvarr\ 

A SI. 00 Hone ONLY 50s 1 

3U[ieMti|' to liny] Ii: iiL r on miul.gL }few 
ILasnr EUii'Lr: Glnurtoc 




try ty hiiirm . 
ttllufe! ' 



rurnictr, (Ahliitf anari- 
■M-nt ir M|e n miU:->. Illiri':, 
old. eta., but (bn Qnrat il'Ihhhiv,; 

E-falUllN* Vl.!« S Ik Ahafelulry r^-.Li.l Ilf j hrf 

flTi-nlic uj H»! I'ei. J l.iUr -uli'-ir: -dec 

^■rr -hd^ "HP CTAJjl — :n A Irrf nhnnl- AluU |.y 111 toU 
■fc i^nntyf r HnniTutiirin aJ bir»r hum aini Mirpcuif 



MONEY BACK IF NOT EAT ihF ikci 

-W® wjrb Airiu *»«1 -* --JI fail r>>n m .K-riw. tTinlir t*W II A# ij 

Ganifridi Manuf adoring Cfli, IBM * 

A fJrjtf |Df /'FL^ufcCicpn fur j^imf ■ un<f Di*T*ibutnrw 




New HEAT Booster 
Cures Sick 
HOT AIR SYSTEMS 



— Cuts Fuel Bills! 

ScT-K^tidUfil new fan installed juat be!km 
rejcLfjtfr puJIs heat tocnlrtrtKmn instiint I?. 
. ‘ Fayfl fda 1 it :-L'II in tfft 1 day b an LueL ssTud. 
Ilciit-ii ui:V J LHJiiL L‘L>inf-L-r L uLIa- i si culiLud: wraLiTji cr r 

Guaranteed Results I 

Tl:'d new VirtUf iii'K IkCc-ld? la 

pc«ieiTHp3jF piHTJinUHHl to nivu yi:ia 

1 — rwilln. fry it. for 



Lf liat ranrilecillir aotls- 
&ci9, ci'jm'i’ teLlI liu n-f iindwd, nd fur yuur 



Iff 

d:ijL] uj i il , 

ui.U| unnli J -nOI lltl lt i iinutUi Lruiiu jvi j uuii 

hent bwrt-er now-reimt hy mrnry wder w 
| ..'u.-diL CT W Will ftlllfl C. a. D. pin. ptiOtfeS'C. 
1 1 1 ! - ^' i r nt irio. L nni f- 'hi u J 

Y1CTBR ELECTHIC PROCHICT^, INC. 

D.-rn. 1 C 1 712 PrnJIni irj. 




G. E PHONOGRAPH MOTOR 

' SynchrpjiDui 110 VdII, ta Ann u . 

W Cycle. Bd R. P. M. Mntw 2™ Vilw 

■ tMuiba t. 1U4. 4 da O Sf T 

■E^IlM nwijj*^ M"nr qihif * . 

IThrup G Ei rr'^ T'v «r »l! Lnmfi ae«r 1 1 






TT! Id. -Hill 11.19. Sup-t-i bipal. 7 & gjg 

4JT*f kcir bolrre km N|js. HP 



HdTIClH J.L ELEC. IDOL C*. 



IT] W. Llh. Bt-. Cl.pt 1712 



CHlEftOT 



i WONDERFUL NEW BOOK FREE 




HATIliWC UUT POULTKr MAHUALi luvi Ihl. 

L"wk. it- .[ .u..,. nrnnvi tested clhii- 
f 1C LI Tf HleUE B U ft B * ■ T F E D 70 LIVE at - - ' 

rr rgUirwr^i. ,d *11?^ ■» VftJUEIlEI. 

UEHUT'S ran 



2D DM1 
.htWLOH 

l - ^ ■I.I--.I.™ ..d. TiUlpainL 

LffllFftiiM, dvi; a» T fiiitai^F™ 



NEW! KANDEE GRINDER 

SPEE D UP — TOUCH OFF— DR ESS UP 



.1 

ft, i 



OBT nltff In and prLruE fl-rocF li-.il Ly. Rim (3m« dt 1J10Q 
™ !ii£« wl.td* illLriii' wpitlJ ta-k-e Ju'.iltn, Grind ^ 1U _ 

"I UK's C-i'.iC- run't- br louebrd wldi a Die. (July ma- P-OST BAlD 

chine- □[ :Li kdnd nu Gin Tnarlud.. 

tlrH'-rm™ bii A. <!, nr Ii. C.. devet"p« ld.ix.tf- 

B-. r. M . -ua 3 Hl-irolti. SO-mTlc. Frcu button con- 
traJ an you pri|j tm.l. V.Vii^lLd iwily I tb- Flw llu: 
hi,nd, 

WEAL XMAS GIFT 

IteplDcc hinul nrart rrJt-b ir.rchii:ilr-nl . frt i - 1 r- 1 '. ni‘ - 
li-lniwi- K-rurpi'iil it iirnt .vL’ii-iiicrj-.r/ -srtcr -3- duy-i r 
trial. Tltree- whnrt a ha pen Jtm;, Ordfi - (rx]ny, 

M. ft. TOOL ftO T J(lf JibeMtinSl., OhiBan IH- ^ 



CO SHAPES AVAILABLE / 

M III) H B. IT Kl ' 




AilUI 



tm% to 600^ PflOFIT 

JimJitPln, U II 1 1 3 - tiJ ft I -n 9 L.IJ rirn hi'rr<l 
reft cBlJin tidy. mwoCb and in a <rf 
mlnJdcs. ritiii,: sPILcr ir. yim.i. Ijiw 

L--iiL hrlnpi hip irliirni j-mLikj nr Hiv 

ax lUr. iSumr ict uu to "l*:. M-itllrmr 
t--lr.i Pi'M. yicihird nii LPiUriiL'iiyl 
ta.nl. Blp- (la nil St-il ll'li M ..ml In 
and Et-1 cur nivncv mafclnf prDpt.-drlo.Ti. 

i. cuts:, m v«,k Rid., n-[# t vl Um> 




STARTLE YOUR FRIENOSU 




WiMttsek "aver tha b.Lt ' 1 (him your 

men India, (’lit in an radio braud- 

tniH anaUHrmoiD. Fajjaly 

crinriei'U'i.1. slnayH reetdy 1 far uclion, 

Poutpaid f-l -W- - - c extra C. O. D. 
Don't b® iooliiKt Tjy cheo-b*(rLoi(a(.Jdni 

WORLD MiCHOPlIONE COMPANY 

TLB Mikiun Si. Dr;l. ] yl Sui hrindiEft ClIRT 
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POWERFUL MICROSCOPE 



ii 




K-ue (nsoLn at I n& newaorlitfi f If kit 
under yaur niwrl Tiny living^ 
crent-jrra . , liilr nai insist 1w , . ptint 
tflllS . . r-.ili :i[li>£H 'iLlmr miiTL i.iLi- 1 'ui:. illd 
eiiih--iirk.ii w( III I lie- SJIbB 

■ » *_u y . . . ■ ml* it ilia iir.nn>:ai. pwlua md«. llrava rm«L 

L^r. Fnnjsn#. UL»r p I c-c lb A d . <± hji t-i r m /ry: . _ \fn C r ifrp rto 

P-l' 



rr! T *‘r?[ P 

d I ■ m .WW a re m . K+r r r bcrcn jinlihli iddr If ^i, MroirF 
:f 1H ■■Llrllv w ■ !i ar!hn|, J jr-mJ Xnii iUt. Ur&rr |r.rj-|«-. 
THE HtWMAjH-dpTLR^ £(i, m rfMZ E_ IZIh Bt.. U«nlin± Qhk. 



BUILD A SHIP MODEL 

A COACH WOIiFIr ORA SPINNING WHEEL 

J'l nl Wart ■.ml ■ P/a^taUa Ftltiirne 
We ntnil yew outlie jiarui i-ut curtlj to Gt w-rd 

wady Uj nut Mei her. Indndlfif leiiulw CaJt- 
forira lietlinood bull M L y shaped mil handed, 
liuiulmriiil Ul:ui rfihji.iu.il iliii allni Iriiceui tl 




FlylHC ‘ClO-iid M WL Sn.ifca Md.ri« nurl ftheri 
44-SlQv Spirminpr W h Pal 11 .0<l. 

&rvt *; ifttnip Sw v\wftra>tot tutnlat. 

Minutaie m Mode]. 



TWO FAMOUS TOOLS.S 100 

r *w—_ Ltmltefl SPECIAL oRw — itisw tack, *t,?n 1 rmmm 



V Abort, only llJXJ pinrtpUil Id ITiA, 

XecL Di the only AdMtiililc Sonkc: — iIlg handiest 
tool yuu ovtt- ft'LW, FRh iLiiytMej!— KEY, ehtic;Aii.E, 
Xiiii'n.Hl er hi,: I w«l. JkrteLidPU made, Duly United. 
KjpfllLu I3.ML 

A Liiji'Hvl— l:u. icnulm: XeuL Sh-:-pklc:-ii Screwdriver 
v.'ll h II aXtfl 'Hill HWllMjni liiilldln I li — I ran, d:i ilr-iip 
or tiBnainor VriLlttilll dutw-rJ oF bfwikajpr. 3'leinilui '1Z*. 
Twi> iileil. evcrydp.-v 1.ni.h far nmnrcur anti nralr^ileinal 
mnrdmjilt*, HIMflQUW, Al’L XVnrl 

- r-’z 



Park Mtta lwa rt 0 o v Ini. 



oRdtA 



lari 



PARK. H_ Y. 



DEPENDABLE POWER— Uwsr Prices! 



£*>■•- 3 C r 




OllLrt- 

u 

Dif.il 

S0T.QO 



HUH DL-4LL. GAHfHH TRKCTCMI 

I-xinra, ■ [S&mwLi,. rizi l«.l 

aazTLinMTi ■«•■■■ Bhiw Tricitr Day lE-mini 
siiMp'iirfrEDlcrjE^K'iiE old I ■ ra^.TH-i - 
li44L E-T fLli+E iC.I B.j| A. V.' 

I. t FILLi: LLMUIBB, Hi’ il 
rrlHH Lij 4UX 111 B 
.Tl.m, 111 . IMV 
TRIAL C'FPEii 

_ — ’,1 Ytlbrf w 

%-cl c niclilaci! 

AKAW MM 3 , tft, 

□ *s-_ PM ia 

fljdMbar-l, H4UII 



C'sHl mil llrra -aAifti 
Ea*, It iH, 

SE 




(ts QO 21 QAi* ft ep^aTeS 
BLANK AUTOMATIC 
With BOH «l Cartrfdi»i Frefl 

So Iv-arui n-^icnd ra wc chb hUtb iirtijarAik'. A Nv: I ,, "r r U‘ ■* U. 
kizirltu IFri 1 kI -J T'-r j T. UlJtfi [anr-fa ri 1 a I 111 ajj ri*- p" r 1 JpU.t Ulffi 
Fr hl Hi In faihl j ~ — ■ 



r.-J y.-.r iib-rr^a, t/» >1 .. . i j F’rl|!ii- 

r ■ J r Tl 1 1 :r pltp rh.FEr. Ii^b *1 cVrndm Em. 

WATIQHiL CO., 




Uni 1*1, 



RED llOtl. Ffl- 




A New CURVE fir 

IiSLiT^ilfl - ncTAL'WJfj vCftntJli ■'■AHTisr 



ittstt. 

r wx, cl pt;.' - ctt ml-i- 1 1 ^tn,-T\P ii, • it.ilti Kr, rp. :■ r 

3 5 <teV ft' 1 *! il I/Mt HUltsJtrn- irtil. Uil Urine tattftrptttAlrl 

VME INfTFIPIDfT CffTThTT im-k ai'amu.™ CLT/EUNIDHIT. 



M 4h f Monei| ^ 



,. Enrn up la IZS a wirk □ r n?rp, xct^iiih 
jt ‘C F-l uiiinionia In yonr «Jlnr nr jb.’d. I lit demand. 
|C 4 , ' Tl , Wi'i I rll Vljilllmw. TILlI- Lrlitnl 1 : 1 - 1 k mill ^li'Ca.il>, 
IgiUauM ftee. Su,ri, XimV-wrjta cMiv. 
HTtEtlfaMwLSHttMM IJllUlliYULS., LU., lltpLaili; Tirtufc. (l=|. 









FFVEi Eletl-lfprt. [iniHf Cwuna. 



3 ftp- FoihUiIILX LariiAi. IjkUlli 



nnfti Rpaaiii icye pip^ far pvikinK me sun, ini’iuiieii kih-. e:. 
(’aTilui Lurl U9 1 Mlrn'Kiije. Cun'imoail. Hlz raljin. PhiickiIiI. 
Il-Tfi. C.O. Hr EtHimr i, ciManav. TJ|. Tr#irt*n. N J, 




PAR fHhitTBL$ 

A CEh$TNEh Tflfrl Chtit 
Mnchinietii — Toolmikni 

to* Ft-** Cwtmivf 

H.fetaiTNrff ft 5 gH 5 .im?llLn 3 USI..im;H. 3 HIP 



“BOATS” 



A*pnpinble n Bant thin Winter t 

W* Ibrrlrh [he -u---iii.iil-ei:j=LY udeinMed Iramti 
illJ IKitJiLTiKl plTtl. 44 - IlfPililK, il] Hitiilj, 4 «a- 
•antnlM tticlnfc Bun a end s^ve yjnlu the di.j(. A 

H EIXIH BOAT" 1» Che Fliita: jeu- aaei ,iwn. fWintl ni ftrUa. Fnr 
3U- Tinqa cataLiji. WjiLOEl COAT CpUPJUfy, rj L 4:1-0 Yard! 
-i l ■rrrrH. L, Mllwtukaa, Wh&niFlll. 



ffAfti itrifiitp please jnEtifidit .FffljJuZar .WoAaiUes 





arli tlguFa 10 inctii.il Ii “li. 

Mu 'allied ira Jiua.vy Tnitmt 
lea boMi to ^iniud i ^ | 1 h ■ ■ T , 
irvnp]'.' hnllv nee iDcJudeU. 



MAKE IT YOURSELP 

II Wl' '® i tic a! Elia Iteylaf Fulcra ftflm Eta* rumdiaa 
comic KirLp ei^ine Ld bEn aa a. d'i- r<~. ILmnile 
iJnfiau ta LO Iruiim liLzb, mnsdrirflilly .-i -lim i] :n|ij 
you Giizi nut Mm tOffetHut ymurm'il. lie Hliov.ii. tuo, 
“■hat a a well Urnc ynn etiri hura w|ib t-'ilu hiu ien- 
pJn bowlSns game : — 



O ML’/ 






ao 



REGTAft FELLERS 

BOWLING GAME 



REGULAR FELLERS 

PUZZLE 

■Elewi’a tha u.mir jn. i cl theLr a rami- 
'«[ MventJurea. A in: *«■ n 11 Iiava a 
K rutiil lime piuilliid Uul Jnat wIih 4 
tru-y ten ilriuii Here arr 4 tiuuUm 
!<■ I'ul U'KcEJirr Into i ^wpQplC'W *il- 
Tcntnrei rilanart's lined juiale Ln 
full unhrv. All -L far only Hi a. 

1 | tU 8 4 b hb n r CFtieI 

miTiiTr T^rTilTil FTitT T^~(SSS\or£^ p“ “1“ 

-* r.l •! tt*i'A.i frl'rr. Tij^lar tM II. 

Ii-clu- irll ■■■ Kuill E-OC. 
r^rciwBi Amricb’i t jY-arxj Liiru CL. 

r- jwd. _ ( | 3«r>j C. €K IX 



Kir» 

Addn 



b i>: !■ ■#« J □ cx n i t fi-c £*i> j n u- p . 





Hour/ 



AMAZING irlVfHTUIN^Nevi EUdh 
ant HtiuLer. Burns W-.h air. 
MDSiealtaowrteiig. NGpipLnU. 
Mo i nstn! klloiL G I rc.i nlOillCul 
of e3tfl.ii 1 l.ruLtLEuJ, prnnirMtiaa' bent, 
like. 1'jni'rilne, fn< 111 t 



eente limit. 



in calory '^rtHeltf, it 3- 
ijnHy lit llcht ijr'r 
N 0 tod or flllv", h-3 C 
mery it fcnywbcce. 
-.teed. 



■ ate. 
alee. 



TRIAL 



■SStBS 

i.essss ®! 5 



ll-fftter [k-Lfi (rOJOTel'rtHeltf, at 1-1 (fit 
iliu ceiL Bnny to . 

Nii Bmake. ti □ iv=i:-l 
Paid*lil*“ tarer 

prleail. Gtunir. 

30- DAYS' 

LiL*ial Offer. Trjrif SOdnyu 
at ourHinpeiaaa. IftErwiteFiea 

far rnteinl. ImLeoddrlCYT. luw-arfen- 
oirn P“'d m-rllt trial unt^rLO* 

pits. Nodt'lianEiEd. ier -1 hKlHjr, 
THE Jlk.R'0 N LAME* CO. 

»J Hliliilmil. JUurnti. PFOa 



KILLS ICE BOX 
"HALITOSIS 

New 'Breathing 
Machine 

DESTROYS DDOfLh.iEFiDS WASTE 

VO inore [ori Ijoi ^H'loTn, tainlfxl 
»’ l&nds, wnate! RuvxilutfaiJiary 
new direovery — PUKATOIL — fiC- 
tuaUy “breathe*" 1 Otr JU'd klll»Oilurp, 

NotEiLim like it- aaywbcre. Makes eciymDF fooda luinefy^Bfy 
— ^tny fmda nuybt pul la lli# ii* bos. AulMiMik. nsnuren na 
altcnitiiin. tjuarnnleoiL — pays for itJcIF. 
hotels, t ifl tfl ujaiiti . et-r. Hiir deinflild. 
ti> |n aa hu ir. Ilapoat prulita, I'lut 
AMAZING TEST QFFEIf and lull ile. 

IhiIh at ancE I Hip BeaH"iL iiijw— ^ su liurTy I 

Si. Laijii Mb. Ce , inapt W-6T0. C*rl*r and 
W*rn* Akt*, ti Uai5„ Mlscpurf. 




Eelh on niflht la 
A^eiile paeLet isp to 



AGENTS! 
AMAZING 
TEST OFFER! 









M M phv CIiiliilTfyl'H PhJfllWIS. A feiRfcplMft 
J borne Liniiral ry. I'relll »Me. Ofteiti «|u1cfc 
” rvturc* btMl lutim growth.. You lur# a 
. h'ftt-Jsvl, TlT'rrt«fl hir lfc|.iieh.1*c. 

Sr EelsIIt m*rlc, Only Email wcdtroum be- 
1 1 ■ l i r i -■: I . Y o ur an ai-i -rials cost lilt la and un 
eaully obulnwl lur-alty, 

HOME MaNLFACTURI 4 C. 

Tim jcfjr iptrt VIim mlt- pralc c- r "F by n&kiu ■ 
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NOW- 

t/oii €iiii buiM ti 

Cen tea* Wing 



liMiLinc:. rinf-er tiioiii ±ny ■- r ■ ■ r- h: .sblji llealli t*M 

* riH I xli ij orvr model C.fl. Canter v.'lap tr,i ull 



fkrn art-DT 

ttoUme, u txl n ,"n Kl” be^yc I ~li Ftfii prlcvl MtlM diliM. 
Wltii har CinntLncnlAl motuT Hha r.nr-l::. !'U tn.p.li — 
Ebit f-ii.ii:*ii cn*ct ynii anywhere In * hurry anil to win 
Mr>r price money In many 4 ««. 

-‘Juucol then laaijw loiter ethiIiihii [irantiHy.. Bill' the 
□ irtJi inr one- uT thS“C J-Lilnndlil new s-lil ii-- niiu liinhl hy 
lbs Hfcitli KLt plan. Yon cJK hr only JlILt* 
: i "i 1 1 ret Ihe tmlHiii.* fit the porta ;in rvr. *s you an: 
rOnJy tar them. I'nrid tor ^lortal tl.-Ji. came 'trilled 



ariil welded. ttady fw ruwnr.ilxjy. 

Co cii rei tree 

Motor.’ ertra. 



t:i>iiii>!ne Kit for Heath C 
impt 



Eur 



klluthle 



only raon.OO. 

(rf Co Eli nit roe llccnw, Cent I Dental A--HJ 

„tnt. njn^irplw. tl.224.DQ, 

c hiHiriiE.na anti ma 1 rvleim»'w «« extremely inwj. A 
woMtJortlll (tfiLp it no extremely nimlCHt price. H rite 
for del If. 

J IK.VI'II AIRCRAFT CCW PORATIOS 

I If |il. e'SP O. N* Pilti-at 

J'SlJ &.-S HIbUcu 



HEATH 

AIRCftAFT 



B\ zfctrtd tv t/vur ftfee p&f kvtbwk / 

GUARANTEE'S 

_ — Mir* amf Brtter 
ER A ey Jtibifo 



HONES and STROPS SeFety Run 

Elld’f l in anr o perkier,. PrJcindrt life 
and imoath.-rhavinij activity aF old and 
new Wedrl- SavGS Stoat v- Sanilai^. 
Requltr Price 5t,W, AginiiMiTipIc S$c 
Poilpiid. Quanlity prices on request. 

HO JAG EHA0.P E.HEH CD. 

P - . O. Boe l-'iS Tfa ypro * 

Till 



‘jral 

r»i ■■ 



Hka. P?hi 

&IK. F nr.rid Cr nt *. Ci^ltI 
ruijr ■rillLliI£ Li'kP ™ 
JJ'iAar f'njn. 



fift HDDEIL MAKERS LATHE 
^LAfUv GamgilaEbitlthrritlor*El 
i v 4 Int SirlhJ, 6 l■■.Selwlflll Cenlert 

FltniL ntamp fur OnbAUtf 



1342 Huici-in 



JRQEP-T TOM. CO t 

ft# . le CImwIhI, Wito 



NEW! 



AttlAxirtlt Ih^rtthn 

Aiit^inatlcnlli’ nj-lk r-M:i- 
Teltoa. Turn the ani.ii.hl 
Ea*r— *lm*l«. b*» ir. 

#*7- n— naiU' 

■ I n*iar*cLfu|i ]4p rOdl.l 

■ ibN— C* -*»« TiHi ■ ■ 

pptr“-l c K-i . rjiT ora 
4 ufhi nanrvd. •■ 

'Harr. Sc* ^ctJtib 
hi*> i'-nuc rr 1 1 r-p . Ac* 
nirkillr .li-r-ii ud k» 

PbJ»«. 

.AjA: , r :- r JiV-airr Aird 
JWJa*. 

flpEHTSj 



HOWE AUTOMATIC 
CIGARETTE MACHINE 



Tabtscv 



n:, .1 PTiirJ Ites IUi 
hhhiHriL^Iri xiiiihlu. 

M. 1 I rrli-jB Uc n ri iM-y 
iiwllilli lilan r. J nl 

r.lE [Lrlr, r^l‘1 .1^ 

AUTOMATIC CIGARETTE MACHINE WflKhS 
10a»-9T oa*ri4m Maui U*H- 13 duC34a 



jad 

nrpsrs 

included 



Barl-Otared 
Srr—Call inj 
htibl M 
Lithe 

Wt..2Wltn 

irtdndct 
1 phe-zti 
veriJrtA Afr'tor 

■nrf Amndnl B* * ?4" HorimnUrt Watar 



►Sel-LIcJel 



latl|i {jimphir. 



fS-f.tif) dfjicri, Itl.fMtrt nwntlt, 



AoirL 

132^5 



Tlto^iHith Gtndi S’* Lathe ■ha*nialNn'Ei Hina 

ll-rada-tcusk — -ni'E h |iiiLiliii ngicrriti^— lliyllow H|ii ml!ir tailAlTKlc 

n-ri -i n- rr for taper tur n I da— rrrerao for fted# and 

t Fi nriujn' — fjovre-e ftedi .C2CiB T lo JHJ53 - . Cti wOrMw 1 
1 ii> H Jti per Lueti. U u i] L la Ltd lenel h r up I cr 49 v + 

lined ly TT+ S- Covt^hy |Hinu. 
faoluring plants marhlnn, 
o.uH>tiiiht ii'o, elettikul uiJ 
Iwinm nil iifini fill 1 all i:!:ihhl-h. ii| 

accurate modbLcia work. 



FYcInrj fintmillUlhda 

tan. in Ipriwa vn n Few 
Faati-jtry hhfenilb ^joutli 
JlfiitL Lntbcn ri bLeu 
( ti>jn i>-iu. eh 1 iThe to I4J- 

Ln. :,v, i up. Counter rim. ft 

nod MutirT I>ri\e. AU 

Curry fli.ir regular piiu. 
an-tei’. Brucriim while 
(try liust. Wrltfl rucLliL 



Write tor CvUatog Xo *8 

SltovrcEh^jj nil fl' Lalboa; alia 
CnlulpR No. 113 thn»iiij ?6 
Otbrl litliH S' to 42 T «u|rif . 
WHUHtAa A Jnnd UiiLDI drive. 



SOirm SlK.Mi V.ATIIG WARKS 

h> 12 El M uiliioa St.iSouLh Rend, Indl. 



Lodhfr Quildorj i$ r 36 yn. — Dv«r SS r OOQ Uj-nea 



An 



YOUR OWN RADIO 

CT A TI/^M HVh;,!* thm WIZaJUJ Uhke 
a I n | IVH 1 qEi> y<Kir tudk? 

loud 



& 

run UMWllJl 

9ft 

Dter^^ 

pAcfud dluplinsrsm, unit'd cnrhusi errir.ik e^l rpyptione 

. Mi- tr— 1-1 *1 ■ I l.r I'llintiOllLlIrLilrnK, n . I 1 1 "7 "H FT 01 r n n-. 
f Irj.sa lil.o. |.r-i v 11.1 nil l— J. Ci'imPlE -nliiir dnii-w*. 

■ Iiilrl TIT arid |J| uni r™J irUr-laflS 

THir tvlwNniT-ITlRK cc.. 1741 E. 1] 



linatruIR 'o^n yiltG- cunie- out at the ^ .... .... - 

'epen^r-r w I! 3in:DdAisi( hys 4*50 ulu! 

Four Annuls, Put Hill tflri. u^wnnms. 'folbriL 
plHT, Eiihj wLth the WIZARD HAND Kill: 
cfttelant wril-nmile raflhi lelf rupUMiL 1-uLUeP 



C. IZUk At.. CLCMGL.'SNB. «II6 



ME 



M-Jfl. WM 



Sao Mile* Awsyl Distant propOn in d c'hlrirtflSCTmcirtsc'. Over St St, 
Imy:, br«H biiujiil . MadeluElUuipB, Ublu. uJ fitu.Ttic.iJfiaTlt&plntae(L. 

Send No Money! w 

lirlrc, only S L.7J3, plus piisnams, Trf' ■ tut 
itir Uvnil prlab ernri pay p'eitnre.t 
firtlua k'uunjritecil ur moiiry hack . FrmJ Lh|:lj. 

gwh HaUw,. m Randolph Si. Otyi. t j, gjjm 



IL linilC'lbl 

or 4 J. 2 i, 

) t-r.c'H- 



With 

flhder 



FREE 

Btronp CruUiarcvw 
■Canr I™ Ciws aod. 
fi Inr Eye Piece to 

siamAmL. 



W, 

C nlr>r-r.r#±a In ifluilLirl##,, IriCa 
570 Ottawa Avonu* 
Hnllund Mlclilg^n 
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147 A 




"What a 

CHRISTMAS!" 

"IXD V7HAT A SAX. It's, my biggest thrill since 1 used «j tppji 
believe in Sant* Claus, Now I cafl join the band and gee lEg 
in on all their good times. h> MBS 

Every lave boy wants to piny in band, And parents are glad /lff{ 
to help such dreams come true. Older folks, too, find pleasure .jBpfi 
and popularity bp learning to play a band inscrumenc. Wf j 

Sisujtilione. 1-ni mjTct, trombone — no inutit t wliaei nwraiKum t you preftt— ;Ca 
choose a Ornn farqiiii k :-r p rrw n-js end .e :<-j k r sucmss. C haired v.iv:ii'<.urr-;ir- 
C5" COnni 3 re easier tu p liy. Muru hril.liiit arid briui iEu 1 i il tunc. M my He 

eitcLii^wef^iMtes, VeuiK.y<-><jiu niu«* (llintt oihei w-yjl-cJ su:iJ?a| ■ ^leci. 

sexsa r/<> v. 1 r few jmnuRLa |H 

The new GtHiiiqne«>r made-lii — bo w on jiiplfy at ]e* Jl njs muii-c tifle# 

1 he ETKHr jTvo]ndc.rm7 LmjiTiJvernKus in vein. t.rcpprd up in Jiyie- jjid jjcj* ^■[1] 
Em monte 03 r ndi :j.Ly d 3 or-E ihf n-rwnt motor (.or scrisii iOciS. H||| 

Be inti Tin ;■:■■: ch^se n-anJerfnl ntw initnjmtnti. Home rri.il. Euv piy- iHjlj 
mi'TS it desired. Or write tar FUEE btitrldft ou *. hitht-vcr i:n :,-uji:er.c Hlj 
i 11 ; T L i r t yuu ul-iOSE, fricttltOQ LiiiUuOlciU. Sj|{ 

C. G, CONN, J£id„ 1231 Conn Building, Elkhart,. Indian* B* 

EF CONN IS NOT ON THE INSTRUMENT IT IS HOT A GENUENE CONN \ ' 

CONN 

i NSTRUMENTS H 




SAND 






Hofni'OwFK fil Landlettftl 



Let "STOKE -RITE 



1h« Autamatl< Ce-el turnur 

ru k .j lif-e easier for yno. Autn- 
iti*i ie*l ly tres ?<?<rr fufoac e- Rut n* 
cheaper raiL, slide nrsentninas 
vei miintims in even. h'. ihlilul 
brtf *1 *EL Nfl yrafil:*. Nq 

mjdt. .No ashes. FopLpjnoE. Joe*, 
ptn-sin:- Fiiy into yOaf J>rrsim< fut- 
Eiajce.Tth'l cheaper channkE. Factory 
yftu *1 * tilt tidm. Writ-' Eoi 

derails. STam-piri; c*bp, pas 
IniwniKie Dies.. l*vd, 

5 Do Your PRINTING 

Ciifib. PL liLlu ii L* r , -r: rculul v, L:iy;. Ii!h m: ir. .'tr. 

'SiMu money. Print N>r 0lhl#4. big prori't; liil rubri. hri!t. 
WiLl if n r-rqnilnj Itr.i^s Fri-nhlrye' Ills'- tir- rrr. L- nr. Jtintar 
Emtt IMt. Job t'rCKvi 111 up, ]'"WL-r r: I'j. Wslci for 
fmj n.Lulu|f . I'Hfc KLLStT. to,, f-S'T . MnrrdB n. C»nn. 



CROSMAN SILENT .22 

ACCURATE 



NOISELESS 



Xa OtopniLnit Rotiulrctl, Kcr-o-lt «n-it 
Mil I lot .ynljf^tor Iklmif Ittbcly J! 1 1 m ■ 

ledCL-il. LOW UMt A-mcnunltJifn. 

Thr C.'™srrr»ri fslleHft -ti 0!.nKle 3hot a™| i.h£ CtbemBa 
Slli-nr .22 Hopcncer piieum -i-Uc hiIsh nr* a rteeldEd. Lnipm-rik- 
jnr.i.1 h-tf ihri nulsy - 1 L.-1 - f ij = Ii InrtoiJ nawiiW Eunr. boco?j.,i; of 
tbvlr nlwu kte *"d i|nto.llLric ifteuT&cy. 

FREE 

W?i irlll man lo you r abnaiUEety free, oli? IhXiUJrrt I’.ir.b'.l il: ; 

Tull .M !nrii:.Ll Inn :LTiiiIIC l^rEur HTIll ehlTiE HllOuMlift . . . HlWr 

iLrosmnn f^t^loH: 

CROSMAN ARMS CO. 

lUl fit. Paul Street RvtdiHtir, Hw VMt 



Do Better Sawing 



In nperalloii tbo Boloc-trane TILilrur r.n.,1 Lnwarim; Raw im<'.ir 9 iB.<>uil. Tt b the 
naJEni — aiM — moK *ee^ir*e* iHiiieh. eiref u-lfei-od fi.ir iiih Envney. TliMb 
H H ii]ly itEOrluKl III Tiiiir iiuucjve InL-: l |ir saw 

nrbnr tLltx. mlsta noil bj-n-era — not Ui* intik. 

Spnd far CltllSE " F T ’ Of Entire Line 

ferul IdK'.Htft^im. or <mbi (rfblch roily partly |90.yn runlllm crtuE) 
for Mrnurr oiEnLnv wliJi InEnrtriDtinii -s.il!. f:i.roular Ro.-=ii, UllIi*:, 

1 S\ M llsnrt tluwrt, RiiiLm.vyi Sftaikm, r. 6‘ Jo-Jot^r^ Mulura, 

M urh'husM ;nul Acecnnoribi. 

COMING — NEW JIG SAW — SOON 

Xm-cr m-rtrm so many stun |Lm: ;patu.T«i ar siuch cnunrltj- CSV i SI. 

JS|>ert*l jirovLtii ■! twr piuislp clliEIhe. H-'mth irui uf.i- f. ,r chin rvvtilH- 1 - 

“ tin mw "liiL^hlfem 

WtL U1E 

LI LATHES 

EHOniH II 
UULEB 



Tilting 



Arbor 



W.fi 1 BOICE, TOLEDO, OHIO 
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BOYS! THROW YOUR VOICE 

I & Into 3 trim k, under the bed or 
» '.^v' a nywfierc. Loti of fu n fool ins 
“*! leather, pOGiemnan Or friends. 

> THE VENTRILO 




3 'l little matrumcjiL fit- 1 ? in the 
multi]] out of siylit, 1 1 Frit l with 

abore Eoi iJiid C'alK etc. Anyaac can upc Lt. 

Mey-nr IHU. A iS-pmp Mjiurt« on Vtn- 
ulsm jnd the VcfitrJIa. All lor 10c I’dtlpald. 

ft. CO. Dtpt, 635 RACINE, 




friloqt 
JOHNSON SMITH 



WIS. 



BOY AMATEUR ELECTRICIAN 10 c 

The HOW Jihd WHY ef elrctzlrity hilly told In Hlit|)l4 
Lli:u.i:,l' th iL any tiny un in.- h-ri-ea.iiit. ftA.™*. tif filarii art] 
h hirij«iiii:s trie rtibbikfr — i|ry b*.mtrlw. -ilyramjis. -yliiecfts 
n i :t-. lL>lnrr*nii uiiparitu 1 ., r,:|, rJciErln Urbtd. 
I-Ii'r-I ■ i« di-OT IWlL-l, b'.ifli kI'-i-I r 1 1 - HIIH-IIH, IUJ.lL 

Ii-.-je alrmiL fln th -nihnnii'ld. automatic iDEOJiiletocut llnsii. 

djMim ll.l.lv .1 I *»r|p w (r|r lr ,pk I.- 

lk..d[. ' J r 1 1 ■ >11 iljjL 
It. rr*CM»:f ned ixhukI pm. eva* 




A Jrl sil il-iiil. U ■■ I Iqli 

# 4 hKrv wiibii- ■ L- 



— — - . - - - — - m - - - i - r ■ ii n ■ u- n ni 1 1 h* vui s- ■ a - ■ = 

ili-rl iH JK| lrf..U.l.ri. rlr.i-.-iKK MmIKO. * «««: » IW . 

* t T ,r “r ik ;- ,,| fa • rt i*Jkiwrp. L-jc^n jar rifUbU aFmnclijp. lln 

^.■>■*5 rrll r.Minp«iir!i. fill IJ. !>», ilr“r_-riljlll.* .f'r - 
I;PPM»| ■? ""Id ■ ndl-3 far lTi>V I-Jnll, Kr. f4 nr". 

Id, jllfrlhEOH BPilTH * CD-., D*p I- *4*. frACIHE, WIB. 



MAKEYOUROWN RADIO 




KADlO Kk'TS! ahami Ik" La niic-a 
■ ivril#- fa- rr^n'iv' llr.-dl* nwa. dbi i> 

ttrlab Jet stj -m h ■ an N punchaa+d far a thti 
irlfa- .lla'i irlla hull c: buH * ahi-"i-ft at* 
Bn ilTw fir# h> r-ng I if la tdil'a iuijui. 



MIPCET BIBLE 

UU 1 
fvnoiiTT 
UmUaLUMi 

lb M U-ulJ . 
d LU «C .a Jajrib- 

RCA Hi La u. 

r«t*. 

U~U 

■ kdl*Ml. A 
■ nai N i -erh 
d( Mi. Moil 
5 .™™..? M M-*+ Iwd MKI 

Kqi'iHHL 
rXJLTI ■ p- 1 J la 4h| li I?, 

Bl-T-l. MW 1 1 tt.09. Ji Ih Dbmri-gL, u 
Lii<>«r IMid <■■ i .M »-j4- PrlciJOr 
iKh. J IbrJh.tB. ig.se pa, iai. MieiI- 
r,llt| Clliirrr ~ , uidu, b+ 10-E 




STAGE 

MONEY 



V| I Lll ii l:ili:-’L-| 
ft Untyl'iiiH, 
It la «iir y t;.r 
a^eli |i*rm-ii. 
cl llinHttd 
n . pm nil to 
* i> |i * it r 
prtuptrfmj 
by dadinee 
M Kilt fit 
tllOH bl]h 
at tbt 
-ettfi*r 
Jin.* jii l [iKlIiur ■‘■n i ereulnr tillr 
Or t*ai ifn ni Lln- i' in^hk- of ih.: roll, 
the dlTdet nr«niEert will tm Jiyuml Id 
fin nl! tlut enn I* de’lTrd. Priced 
LS I 5 i I k 1 0 , cu u 1 1 U £De_ 1 £D l*r E ['t 
«r iMl p-cr pmIhN, 




2 W made Tffcki 

An sv?Ilrrrf Ifclfe 
KbiUTibl uir I t 1 O 0 -rRRw 
Tec i-oj- I ■ r tc ilui rhiil anv- 
uBi Mu d*. IrKJCi vlib 
ur-Ja, Kilnii, lituU^rtlRIp, 
. ii.i. luciDa, di imc, «i-; . 

ir*rhr. nric rr"l'"i^ * 

Tnlrakd. n>o m pL 




I2B CAftll- TflPGKB -isd EkacAt 
C.uii+taj »4 | Lh B | L | E p-. fc L£ i br«i card * i ■■ k -« 

I -rrie-d hr -tdLabraiftd xiaairiarii. -"'ll Fi vi- 
«■! rird lalrha uam! bv picfnimal 

JTT -|mp. p-||L- J-Il |pi«IE jMML 



SNAPPY JihHLl, A *s ifaacJ -.-ik-iri.n 

E-f Pill End I Air- xdwii «i'* k ■ !«■ 2 • d bj." 1 hilly 
liiriniJri III 1 :«'i( |.wth«. ■rii4£BTi 1 au ih 
Mtr> rftAGtlfrc Milpa -1 



■fifliH «l R-AHiT* 

I klaaB. / ■! 1 1 il u U r I ■ ■ ■ n 



Win*- fc^rp r, -p»a r"» , r«J * I* 
1 od thU t<- 3 h. JMwIralcu. i 



Lbn ijch Hi e a 



RIitw id 1 -ti-hJ Aul 

hpir* l«t pL-y-iilr ■! 

' "i'ni. 

■Bp. 



HOWTO PITCH CU PI YTSB. lijit-iai Mtip 
W lid. TF*lC-s. ”L\k” Wbik, Wii-H-r 

J- 1 liM##i, ’h _ kr»” nui'lir, "arr-’-ly Jc«' "rt ■ - -d . 
Flip i im Rplilrr, lur.'jrhlrr. 

.hr- nail, Kr. Clrkrly .1 ..i >vl U lllut- 
1 nl-"np. *¥* pw*ijarid. ^bndt Cnr hh ACo. 



STAR TOT MAKER 

BraaiME Jb« « * ' bwifc 

■T'rJ* t:ii* 

■ Pmhwlr iYehu-b 4 Ia.c.-«i. 
mc-dr Kulrr*:. m, T»P*- 
□ t>a ni _ !:■■< ■-n'TL-.i. T«Ip- 
pTBE+i Jr ‘•iruiz-pr.: Hi a ■ 

ILil-s. * ,L - — “ -‘ T 




l'alb‘3ai !>l a rta iim , 




Good 

Luck 

Ring 



YbP# ir Ibc. T'Piitl mi mp*mkw*»i. Kiepr 
Mill yh'jll Kid craH^nfi «iic B . . 1 . 

Ii"nlj Lpjhiaa [f j ■ 1 x 1 rk I - 3 lH «d Ph^ pjtii 

tdald Pa kli.; c>-c-*d luia -O ily Ih'nnft 



Hbrr'nrapa. Kl m tr |r 
Ipitrlr ISv.p krli 
bldla H*n, |k D*ljr AfBLv, 



Ui tar. Kl. 



a 3krr IUr'1 Piftt**. ^ibbii Yard, afcr! 



dPuiCfaLna 



P 1 RICE 10 «. 



BCY S CWN TCYMHJKER. A sn 

'JhILb bmr la uka ilurilNd iccya, jImifUI 
ci-VL iaJtiuc Isji, Xrtrlulnal i.-ya. pewr 
?-.yt .■arilisari lc-ya. bear- c 1 i. r- , *t». dial 
lllua miiiaa. PiIm 

DOGS OPi KBit*. 31..* 1* VilHJ r..-.n Gc 
>'.l HE L™i# , Kkarfyihlw irrunirc l» i--i. 
*criainr-d -n P*n Onr*^ m unn <mi _ i> J r r- 
1 ia.»d. m»B^.iii-d lOc p.mI ! 



9 a minute mahmdhka counst. a 

ryr-K r IB r adPrlilfhllf llrfi I h r-d . 1 ikrliH hll 
i.i n*p. w *>4i Mr 1AA|UB, IM-I-.J.V f.llj 

■MEBi r*kd. 

MDHEY WAH.IHB HCHETB. G'-I*n iwn-- 
uiiSeIm I r PT«rfrqi. $4 nn MPTralisd 
lrn.L r L i*b L bill - f nt-nry-rii vP ih id* pi. nrirt i. 
|niii. ■ 111, nciiblML rraci Mfinirh. UiuL 

nrpn E kiJ5 ru trl IIU!«d '■lib lllTh CT i'r'1 
c-ri si a i Ni isr is Br*r* e i air . talk. # *ar#*y. 

WQWVitlFUL X-RAY TVBC 

A w (iBdwiul IIuIh 
I nrirjiiieiiy nrij 
r'.iirlii? epiLejl 

HI ■**!«!■* iMlb 
a ii r i 1 r I : I n e nnd 
nrenllnR. Whlilt 

i.i hi T la I b ucintllp llT.Scm eE 
ll-IH'h. Lll iHld 13 I Hi'l Tir^ll. |i| 13- 
■ m|*#lj'b| In a. n't! aiaoa ard rrsaa -liar 
riiau i- s Pilr-a IO:_ 3 Ic-r Z3 hi 




UUST 

CATAKK. 



L Itn, 

I IHn— i wir- 



JOHNSON SMITH & CO. 

RACIME.WIS. 

pt #r 1 -&V M i 
Z3c BlnEar and Pitirr IPhr 
NurlTWt! □ hxii Pi all 1 k* l>al*ii 
. DUEituL. |ara*a. VE-arl>nE uo4fl. r 



Dopt. 

A COPT nr MF NEW E 4 TPIUB mi 
Lut* EdliiLr# wllA ■: -Elb b-np-ic JSc B! 



Little Wonder Crystal Radio Receiver 

a Bl iftt yc-j win stunt 

y tJ-TiflliA FUiirtrlnil hckI liJEtefy acia. * 

CltYSTAL JJ.'t L'.U ijlikii H |J 

l>iiJ Inc alTnyll^ity iinj dnr- 
izH-ffl <ij ttiUe-. Ib™ \<f flfBU- 

l^ti'lr bb noise anJ bu iliirioT- 
nyu — ui> ijDtwrtifl by huy — no 
fcJtCfi 10 Wyur out — no Ifjbln- 
Erib.ii.-M y. hiii-m..-. ..r 

t'l-ji Lbtbln^ to oiktuLl' hirl 

nil! Iokj Imaullnltely- ItMm- 
IIHin la ]udU n:.:l Ii- . . r Tills 

EIW.WM ........ .i.rn la v.rl 

iii csiap pini qiEPVjam Cryt iaJ. SV-i 
ern l" t . JIh ■ iriHiribc iu|ii a c t 

PHT 2-1 ITllFP. C-r lU-Ekr Is-r II^|I| 071- 

-dJiHU up lii ]M ...Ini CoaRrMTHhl 

L.r Ell* Line r&az+fUjp ihroachHix, La* 
r l iliiii ni^lJfisliTs crinlsi- a*)#. 

rkJipc ;.d LLcntprr pbLt 4-1.Gh!I KVlpMU. Le Mira ctMv 

I A— n| hi i”“ rif. ru iVni Ml HITPhrir' THHllM InH Ip. 

k. JCMHSOH SMITH * CO- PfcSt B33 , BA^INEj Pit. 




nc Erihrk pgteJIsl 
viib ur Phrau a til 
buy, f 2 .H 



Repeating and Single Shot Air Pistols 

±u 



JrjBt BliL j. ■■ I i '« 



alnajisanlriJ 

■ fen. Ytry 

bEH>i tfl 1 . 

I rimi ir JSap 



• i Fi**-a tir ±1. hi'A dblabil 

p»ry povrrtjl t#I rr ri”- 1 • I y 
to handy . TAd ryl»*~- dIej^- 



pa- l-i dandy . Tup ryl#j*- 

hr? I Jipp-I et JSapMiir. TL? Hi 

S-h pb ia La g-jiB I idni TI.I- Hiail« 




4 hk iiit- 

pcrirf a! jwl r«rl----»ly ipfa 
“ ” ryU* ^ira 

TLr- r.ipiBD 
r. Tka. btaa 

HbiL If Ui-il nig-Ei Air RIFi Rini La a ii - 
dl'kn i-a II. 11. Hbvi. W- II ns. I- aihiS rl.nlk; all r 
Hn^ujohaL plaud; nai dr.'.l ir&s^ h-vJ. all's La. Frusi 
aid r-il dlihili R>iffta all .ii" III um-N. Th^lljhf 
Lhi.il lai air ?IY> Tly Eanrrs* iial* l»vpI0> 

PRICES: SI n9l fe Shot PliLal .. + B i2.SCl 

i P- 5 Imt Frepbatlns Filial 11.1! 

J ftHNSBN SMITH E CO. Cent. *»5 
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BLANK CARTRIDGE PISTOL 
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RAC INC. HU, 



BIG E NTE RTA I N E R 

IfV) Jokr» and Riit- 
(IIi.-h. 3 : MapdaTrielUv 
l’i J Pjrl.ir Cie.ni'i.'o. 73 
Touts, to Tiieks 
w Lt h CAl-tls 50 

Manij 1 ■ in -i. J:i r. b 
tSrrrelB. IS 7 Bin.plo 

-KicntofbcoKpcrtmeiitF.KI Fobihy It' - - .1 SI 

!M I’useJcb Kn.il J’lr.blerna. 5 CnmLe ItwitatirHU. 1 fiyjwiy 
F-ortune Tellur. 13 Fliniitw. Cut- 41 itv fur Ctie-rhcja 
rmil Chew. Dnaninonr, IV.k sritl fli-rtH, SI Morrh. 

SphniAhi J'ri-'.n f^niilc. Quiue of Anui-rninj, etc. ALL 
far lie poitpiEd. 

JOHNSON SMITH A CQ-. Dagt- «5, tUeln* T Wa. 




MICROSCOPE and FLOROSCOPE 

Tlr"ii an* il:nw h irr-rmphiiK "-ad <r> lapbH- bp> 

Murwctpr. LI «rasbln- ?c*j » nlaunly sianlit 
Komi ii. .T.'.l a. id TwibH iptclanai. La mbl ecj ica. 
mol. . E. Kid'. B JIPT. lc-ur_ ClrtM». SilL. aid I r. fill 
■airly all, a rn h i p-b ni r.rrJ ! ‘ n h I rairMrr* n«a£ cai L* 
E-aadJiJ rlplrrlr .1 and J+3.1 sHiia Fan ha --iL-arly TJl/hld. 
]e * *■ Es-ppd n 1 1 y iilri'nl lag Lie Pia.i>isr IBF rJhrH *f 
f.s'ir., T s|s. ■■i.sl, aaJc , akn. *nJ ilhrf tsI y** Lh t Lk* 
ili i-L Inin! ii.is. ir.itk s.a.1 k.llnHIj visgs, k-.us.-j 

Im«K •111"** IAp uiiaaJpiA*^ I- ■ U»T 
■ *r p n*-»rh.|Ml nc «™*rr r-Y »*ndk»- Wwp" hi"*"*- 
■■if‘K r '™ , i 4 i h"aii EW I h r -"d "kh pn ii-I'mp—bA 
f. chrfM b. p Iwi 
bay cr Iw. Tk* 
1 Ap thpm uadrr I ha Hk 
-BiEv-ropi arid «e-j Mill m lllda ■aurrali, nianlh'd »■* 




id al low rnw-cli la 
ananiiw ■ Imp perl i - n «?l.*ii 



nr oar NEW rip Ha# at u«*l|H ** lOtr ** «Im fi* 

•f*F 

Dmk *1 Lai klid in aaiiwiEi. Nuria dhiii nF *11 ' ** Mi > a id Imka 
■ n e** Pifetkc advililfrip miha |Bnai. iE-3rl>nE a-ansi. rntat-r 

gignpi uiuail afpB Ipii*i*a7in| hsMa, eumuIh Ip *i*oi and pkania. 

Vfca.i ■iP-jrrx ir jlls iliss ls.s. B*HIE frp lliin, Mmip OidH. C kkCS tiT 
unaaid ». ha-aiEi *ipmpt, p«p am ahIjm l.ai.d abuM. CHUiiH 
imhv. llama in# Palpal Halai It aJdtd Ih Ejubici. 



cf laxca fcrwilu; j.'-j ran r-aim -shalr lana arid. 

1 1I s'- •'■I a !■' ILfTi. thrfl lal-TLI CT lT* Pi i I^C-f. MlPb f-rl 1 , 
slan ihp hair -ir h}rinE*a ufiifl LkaLr IvdlH. Dr. .VLLala 
ps'iBr* stag nlJil ai-.pr. ^--1 a ifuusll L' l~kin i-T N-nis. 
■L#*n tin- ii'l.-p-l rises ./ Ck* 5> I s- f m . ys- Bilk, a (lia'a 
krsjl, * r jJ Jiiu will an- Fs-a.ril. i SJ-i.iiglri lar gam.i-iirv 

yi*H ■" rrwh IFanbif" *a *h">«:h ifirp ■•'■•a ft"h 
n I Fw bomijlka* <Hraa_ M m ■ i njlpr i waalf al unml 
acu »a rndlh* oasp^ra ai ln*r*"il mb Ti pj yrmnF r»f 

tTOTTbady. Th* SlyrwMa i» c-T braM aid :■ 

rmUpanKiil^iu ISDaulua mai. ad riih»jchiaill uhl-nn- 
puT-vi wli-s>3TBr ■ rery o^da rsrx- - rf nl-T!>K"z4a roa«rv h. PRICE 

A-Jd Slk. I'T nan b-*rh.Lc an MIC BQ5C □ P¥ -~m K'.-1y ~T r.L r»T->U 
R- ;kla. L'aa ii ir. -: 0 a . <ju • k.a w lih al-:-*ii. ID Lbamarp- h 1 ail aborn rciaTc- 
KKir*. trair i-j ■‘■a.i.aip aJ tell .ta -A i r^a, Rbra». :aiida-. paf* r , snal. i.Ic . 

nillns [IBii-.b, I'Ll nr Ta., LsakpC llll, uril-l f JIsCl. |-jkd I- ill ■. H k-T CIMiplp* I 

pUlslidlbh 11 I rihni rs'i ks |'s ■ u i J s n. giaia~.Tf Ud Ciadwrlka 1 hluihl, Ki. 
FAjpIh.iIm' sail aiadhiii NI jluaLTal si*. tlilU. flldflpgld. 
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SHOP NOTES 

<C<nUtmifdl 




WbiiD Drilling b: Folfchin? Work ill a Lathe, Tlneac 
Three Tonis Will Save Much Time 



Three Timesaving Tools for a Latte 

Here are three took iur use on a lathe 
till at will be found to save much time. Two 
of them are uged in connection with drill- 
ing, one being tUaJe with n tint face and 
an open drilling confer for use with flat 
Stocky while the other hag a V-grooved 
face ior round stock. Both tools are pro- 
vided with tnperrrf shanks to lit into the 
tail stock. The third tool consists oi two 
wood handles hinged together and grooved 
to fit the contour o£ the work as shown. 
This tool is used to hold emery cloth, 
when polishing the work. 



Rubber Ball Prevents Bursting 
of Frozen Water Pipes 

water line as shown, a 



Installed in a 
hollow rubber ball 
takes up the ex- 
pansion caused by 
free zing of the 
water and keeps 
t lie pipes from 
bursting. The ball 
is placed in a 
closed pipe nipple 
arid attached to 
the line by a tee 
and reducer. 




([Lampblack mixed in oil is a good sub- 
stitute for graphite in scaling pipedlange 
gaskets. 



Mathematics Training 
Is Job Insurance Today 

— anil Bigger Success Tonaorvovy 

The Ulan equipped with practical training is the 
safe man today and the kev man tomorrow. There 
arc jobs and eoiiiractsj only for trained men — the 
men who have the ba^ic fciiowledgs that cnal.lna 
tliem to Diaster the practical technique of their joEia, 
In every line of biu-iiirxs or mechanical, tw-irnl i fh , or 
tachmcaL work, mathematics Emdriinjc is BBSchtUd 
to success^ fair without mathematica a man can work 
only with 1 'ijm bands — and today he must work with 
bis head as well if he is to .secure hi* jot>- 



Now — Mathematics Sell Taught 
—Easily, Quickly, Inexpensively 




An rxpnrl who liii* hitisn in*triLrr , :iiH pn^lical men nil lis* life 
!i:l-. juirpand nr. c-strcm-dy Lrihirwlinc ajcniv nr Ixmlti. whiiCIi iU 
list fi iimvi-i, ill,' niyrtfiQF.V i:-1 I:i:lI firhii:*[ii':f. [Old ililllCM Lt JKIMMlJU 
fur yirj lit apply it prndilribJy to j'i.'jr iimi werk. 

MATHEMATICS 

FOR SELF STUDY 

nj .1. i . i ii< ■icijimii'i. It. R, in K. TC.. A . 31., 
!.!•: ; t, at WnilimMiLtitt- Piatt, 
[iiatitnitc, UrfriiUyii, 

TEii ■ ■ ' ■: Lrf Hifirt hrIlL [rvni Oie tx'Riin- 
nii .• whJi it njiLrw or imtiimvlio UnU 
fivi 1 - .-i .1 luaur siMirl-clii.* hhd ‘■'[fklt" 
-in -1 -I,!- - : ■zlIi-iiI:li inn that clip rnnisy Iioupi 
iri. in >-'i ii Torklng: dmc. Then Oir. y pc rjlit 
lute duller iriHSheiiiallQi jral >:iii hoi I in a 1 
i-lri.r |r In wlicn nii H-'.|n.rc i-.i|ililnri It lor 
foil In a short 41m* jtm will be theming 
IIdt tin itwt jlWwfc sinJ'liTtH, 



Mr. TbMnrBon , lire, n-j:h{ir of 
1 lo ,J i.' Lovkh, Ii : i J liu.il Qian? 
jreficS" ijspenHi™ Ip nmfiiiD- 
taitleal tmJiilKtf. Ue riwnts 
i-_l rl- practical inothmS ami 
liriL'I'iii: Ln the c Beans c, Klm- 
iilwi Mky. BenrtH rlK it itowa 

ti: Llir kl Inl nl Lliiin-Iii:i ! lull Unit 
you !iHi! Id j.'itut ililty wurk, 



An Expert Gives You 
These Simplified 
Methods 



A Comp I el* Course and RtlercmrE Work ui 
Main c putt let? In These Four Inexpensive nooks 

Arithmetic for the PntclEea] M-ila 
A lgebra for the Practical Malt 
Trigo n rjmetr y fur the Practical Mail 
Calculus- for the Practical Man 

4 Volumes'- 1 240 Pages — Jllu si ruled 

Send No Money 

EXAMINE THESE BOOKS FOR ifl DAYS i hF.F 

.If ail Tftr* CiMJ/rfiiE 

■1 EKU, jMiOBa An 

| Tl. VAN NOSTKAND CU-, tilt. I 

J 250 Fmirrh jA*c., New Vurk. 

I ann.1 m« If ATHEM ATICS FOB, SFIT RTOJIT [a * TSl* I 
| nmw. Within. 10 ilayi 1 ir|j| either Tetum Oie h>in-ti r.i 
■ nr-liiL Full SI. I 3 '. II- lii - 1 . -i:.;. rn-. Ill nail |J.CO | H -r iin liti'i Ti.I 
| 3 ifi ra Cta — totul E7.lii 4iU. ilcuHnsnt iur im-'iIii. ! 

( i.l'up. Metfh. iy-:iL'j 

A'iiw. , ,,,,. : 

' ,1lllhnU. , , . ■ r 

[ cut «*if «un« ,. r r ........ ; 

■ r i'itr|r,;.!r tmienf Inn ' 

| Hiftremt ‘ 
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Quality, Accuracy, Straight Wire leads 
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WItA Ib-IpIoI ord*r if 

HwbAld Krti 

OHM Dl-AU Far rJplFf. 
Hi ri I lie I ul i*Pa n e « 
* □ I Jr i. 

Reiil’tir Keplcrr-nnt 

Guids. 

Lobt-li far y±ur nwn 
mm irH^j ad-rrhsir a. 



tfcf ui send you data &ii how to 
thwi nmirion fop qMflllly and 
accuracy, * * 0HI&HM5 fulfill 
overr nonet ps/faelily, , th*y'™ 
pre1oel-n.pncJ:*cl tfv*k veluo ii 
jitarritMd on nwery piatw, Th&re'f 
moiny fey you- In OHIONMS, 



fv'tie ft AD I O 
ft E PA I ft 
man 



Something New! 

CLEANAT r e 
DEODORIZER 

for ice bcnoi and re- 

fjf-geralpra r A 5Ck jt*m 

IhdFybU can {ell when. 

rarvidnG fpetisti. Writ* 

THE OHIO CARBON CO., Clavalond.O. 




ALL-PURPOSE SUPER DRILL 

TJila 1SK’' "Buffalo" : j :.im |ili? L Brill ciniililiM 
TIMUlV ^ l IJ ■-■-■ and S|M4l:iL liuir.iVuh! r I :-.i r M| ■ imLIm 
npccilri -reiTiLvlUfi Ihcmt l«Jt-i hi any ponHInii, 

C VldlRiJt F:ul(:|| failure* CXTIXlli:-'- liiftSi ..Mi! 

i ruucc — liJilUtt^cLlif pplmllr — Alra’irnl 
Ctuieb, tu> — jirccLiLon built tlirjnuc. Urn* 

Jcuil Smclul ortcr pJjW, ^lulM Ml'l, WinfHif* 

■mill CO cyeta, ii* y., [* IL. P Muter, 

itwiers uvulliblo, Ir-ili V II .hr !2mF 

BUFFALO FORCE CO., BUFFALO, N. Y . 

irHiWmr Btwtf mi h Slur* Si'fi 





SEE-LITE 

Tlilu Number dorr not require sales marutfiLii tn 
Bell. Van nm see frniii driver'll scat Jr SlfihcJ nr# 
1» verMui Wdsr. Dir ynU. ll'ko to nnrtst onis-emd 
iTerr'.' Av-ukl -MTHtlu, ucruJeiitn unit tL iitii L llur.Ij-i l _ i 
t>; bell j told nil nfllcer in mm mi jmii ilu it-h I 
BEJE-LlTEB iw. In si #a ceHlrtlbl N": a jpeednui' 
rtrr. tjn^ pnipe- iit sturtcr. Hnraplc ilnlj ific. 
LIOIJ iirulll to HKpriU lit qu&iiilUL'K. 

StESITH FACTOniHS no, 

.1UE !H_ ].?nd i.lc Aw., Mlili-i£-fl|HillJ-. MLnei. 



NEW UNE 



OF 

IO« TO 
50 * 
SELLERS 

Pays Incredible Profits to Atjenfs* 

'Ii-n end ivoidrd Everywhere ore simply diLn.ibfou.ndtd by 
[}ieir rui.nj l:i|T mtcerm with TLi to Way's seneatLoon] dew line 

and revolutionary juewhufidiKiru: plan. Bring# to direct soil iDg 

UlB B4UOII ti mr-tcBti'il prJsiuijdim tint Iannis hi ilJieisiH rut nwmin* 
el He & 10c or 25a to SJ .00 stores. Comp irt Hoc ol hiyt-seUinjf 
■ficcbcltica Lbai everybody can aiTrnt mnsiiH raaby nran.ll preiiti 
wtiieh CntUkl big by each dpy’s end. Write at cnee . 

f'jf d«« 5 ifpOMi ol articles and now e^lbbs idea, LIBtKAL 

rite^way products co. No-Risk 

Desi, WJM r 43 W WfarM Art-. St. U>ui4* OFFER 



<Now! A TRUSS 
Ithat HOLDS 



THE 

^AMERICAN 
SILVER 
TRUSS 






Thli w the Imu eidoist J by 
Fu-'grcn' snd he ipitiU. C Ttr- 

rnthemn ill olherF, Spring ind 
pidr midr nF one ecntinucui 
rt ire ol nichcl silver ^ nothing lo 
i«oih locFF. HoUi Hveitdl 'up' 
lure nFcly, genlly, er vo.'ged 
dJd or efdeki idull, either ha. 

C L.=. I, mlly imiFnrleLli end lur- 
priiingly lij"h|-. Ns- prTFFku* on 
terl Os Lip i, No gndrntrepa, yrt 
fiKi mawi. Lrli you Ht iuNPi 
+Fc. ll/ritr for nimr oF nesml 
deiUr, Ameririn Silver Tpw!» 
Cprpijrir.rin, Dept, 7, CsuUtrp- 

^Cri, Pi... mair. j -jF SneTru^BEB, Elrtic Hoilay. AuJsm* 
ini end Ahldelie Supparier^ SuipemerieL CrulchtF, tic. 



E etui PIN 

CATALOG 

l-.iU.-wlr 

*c_, 



WEST HUCE5- BIGGEST CHOICE -OUALITV HADE 





Quit Tobacco 

p-u'C Itt l. r in i»t urn)i:«d tb-a fcu>J hb t ^e p bi* 'j|>*n Jr*™. 
IhauuniiaE BTiUntH Lebirm tuqn Iii.tc. prlLi Lba tlu 
c-f Li* TTunua, facad I-. n^iy b; quiL 

KEELEV TREATMENT FOR 
TOBACCO HWITfc'ffiS 



Tot dtm* £D tiui. Vi'rlt* :ri1»T for 

MOKKr IIACIK £«13 ailantkx. 



vr* 

:m. Kucziuirm 
ILOC1IC ud aar 




fCuTrf *# i;r-H fAHirj* H«|yTTt+*r for L'-iu^r And Perqn. 

I liiuLitE Mbf ... rn|i.rimJJ, **ric«L# ^.'ElS U STD Lxi , 

KEELEV INSTITUTE. Dept U-IO?, Dwiihl. llllnolB 




s««l lm Cetslre Trtir 



ol;chstein's fibre LIMB 

. la KuUilru- r« Tear 
■ Umc- ;aLrBKi,JHLi| 



I'fltlE. 

hniuii. fl 
far *11 .Irf.^niln-*, 
ft- DUCHHBH C*. 
AH 3rd A.#-. B*?. 
HflMNLAPQUt. MIRDL 



RAISE FUR R^IS'JF 



VRAI 

3 B. 



H IhCHI LLAS *_ rEALAN D WHITES 



WE BUT W1HATVBU nAHE-hllOUi IT Pff IrrlA Filfl 
]S ****■ 

if. AXi tar LOc > 
cm nimtl trl. 

fif ANL'-S OUT&OOR EHTCIlPNl*E COM FART 
Papt 141 D, *Ew CITV k H.Y. cr HOLMES PAHIL MO. 



A BI 



BIG FREE SQUAB BOOK 



HiJiAMiw*7hF4T’rtlri£ Ffl Ei^il WE ^lUiUi.mm t« 
■JojLilr mni. iririisi « 4 'a-tm Band ii 

Far wliif in I r-cc t*ur EH- pan bcok, I 

IJLT J2d JPFXT. -Sh DDW CUT UXT.tn £ 

n.mHitt ll-ach Squab Cn M IH H It , Mel 



.liny. 



• ■H-P-tei bnc-jk, Sr-^f ta-bmU aii'l uraTil. 



rt tSS 



Poultry Purer 12 25® 



haaba br f ■ ' tile a<j { r. a 1^-iErP vh e )Mf lumuna 




ad,lrrr^.i,| ‘’In | 

■Tbl ll«r haHr L 

SX1 S*. tT*r 
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Hotter than Cool 

Do away foreter with the drudgery of wood and 
coal. The most simple and economical invention 

M _j_ f ^ on the market is now Riving perfect satisfaction to 
V* enthusiastic users everywhere* This new invention is 
a new type of oil burner that takes the place of wood or coal 
and automatically and silently changes cheap oil into one of 
the quickest and hottest fires known* 





FIT) *LL flJQWACt) 




Bunts 96 % Air and 4 % Cheap OH 



► ns. t , 



FJTJ *WV CMkSTOVE 




FITS Hrfr rCATihOS’^ftt 



The International Oil Burner fits in the fire box of 
your present range, stove, or furnace. It can be 
installed in a few minutes by anyone, There 
nothing complicated about the International Oil 
Burlier. It gives you all the heat you want — when 
you want it. Starts instantly with a match. No 
soot, smoke, or odor. Costa less than coal. 

Costs Only a Few Dollars 

Internal mufti Oil I-Siimer. 1 ' beat just M well HR burner costing 
£400 of 8500, Simply turn I volve and you have aJ] 

Uic hen I n veni want. Cleaner and belter for beating 
Or cooking. Approved b_v the National Under- 
writera' La bo rat erica amt ongineens aVarywherE. 

Over 15(3,000 have been sold. 

30 Days’ TRIAL OFFER 

Try thus wonderful automatic oil burner right in 
your own. home at uUr risk. Act quickly and get PUT 
speeds] low introductory price. Sold under abao- 
lute money- back piaridTitee. Write at once for Irws 
booklet on borne heating and OUT fro® burner offer* 







UVUblv Hlac-u rhncu. 

HurnurTaTJ.'fHit lUCTti. 
fi'miIvs-. aod i'iirl'ji lSj- 
L- u 111 E tk. Bum, with 

iHiuntlful vli'iin muc 
tin me, 




A«i USSvi ti 
E- v l-'-HC, 
i-.:tp*ww 5 



Atl-EI»rtr|r Peintr Horner tfctldacd 

rof Ld, iju-f tujUiL-B, upu.rl muntH. ete. 



The Burner Advertised Coast lO Coasl 
Over World's Lead in 3 Radio Stations 

AGENTS— DEALERS— 

DISTRIBUTORS 

Our free burner offer starts, you in 
business* Big money to be made. De- 
mand js enormous. _ We also want spare 
or full time workors immediately. If SoQQ 
ft month and more interests you, write 
or wire us for protected territory" offer. 

INTERNATIONAL 
OIL HEATING CO. 

JUtHO Park ire, Df|.t, 501-», Si. Lads. Mo. 



| tO YEAR GUARANTEE j 

- — -CUP THIS COUPON — 

International Oil Beating Co., 

3500-10 Park Awe,, St, IjQciis, Md. 

Dept. 501- D 

Setid your free booklet and I rev ilelnih ori home: 

htatjng tor stovtt. funuuH. ... 

Alsu [rev burner offer. 



n*t*. 



Kumc. 



rtMHHMM 



Ad<l 7 ib>«. . 



City and State. 



• -*■- IMHM 



□ Obcwt il interested in making money n' an Inter- 
nnti'jiiil ri'pmDiLtntivE ivLtb protecUsl Uvrilw?, 



vricih 



TFAcn IcritWjT f<? flijJ iteJ'Nsnra prrtr.se i;i, i-'i^iL P-pjnilnr .tTrwJjrruzira 
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“He used to work 
at a machine” 




"Thw irsn Fs Tiffii'? ol OUT fniinperinE: dispart mm t. 
Hf It a machine for B ](H1* [Lnw. Dm* dav be 

Ldd. me- bf d‘yr‘i'1 ‘ml to do LhiL kind of work ntl hia 
Idc amt Lhat he- hjr| enrnlUxI iui an lrLi-rnilinbcl 
Ccirh'TdCkWiiltTice Schools I»tr« 1c g L : the train inn he 
Ejiiwil h* needed, 

''In 3rss than a i'epr the ^mrrnl^tA'nt tnd 
him as hi; B5$i c raril. And when Ihc supr-rnh-ndc-ni lc-ft 
he iLetped dqht Jntc l»i;. thoei. Thai tonne ttjs c«r- 
1-* | n | y nha.1 he needed to jn &oins ami 1* ids- put. tin 
irfcr-ie he it 



BhtrA-lliie riwtr lins belptd mtny taph mlvirri lm ojti- 
4Jne JntK In fiff-inlv* ]>nji,!*h* Tlh-li pramHlKni tin net 
toBja br Ui-l i umj are the rrh-ndi or praecletl LnldJnii 

liaru vnirH. Vnn, tM. Cill HE jilrvi-] — L-an rim rTKirii mnnnj-f 
Fln-3 '«» v.h.ifc ar hnur « t™D OC K|ii m-'Siiie tAuOj Mrh 
rttlt <aJLI do Jut juu- 

Moj'Ai ran J mail tfim -cditi^n-ra frafay 



IMteitWATHJAAL Ch>H w EiPO M □ r E BCHCDLB 



l Afl hntHTMl lilUeirift)r H Illl-E KME-G, Sarxn.ti>n f Pcltal. 

Without fcjil nr DhU^acEeh. Plmpe- Mnd u» a ( 1 TJIJ- ( f pm* bmTKt, 



''Wj» Wine and Why,'' and 
tr/w-r v.-JTi I ■ ■ 1 1 t luingi mi.rttd X 

TELH-VIC At AND 

□ ArntltK-t 

L! ilrriiL-rrl nrp.l iJrnfiJimpLn 

□ Wood 

HI Cuntrirrinr junil I I « : 71 lr_ J 
D TLUUUttL DruCLanibiu 

I ! ^LPUcEUrzil, Ji npnHir 
r ElmLrir WJrjrij 

□ F.lwlrtzol Ea*i=»«r 

□ lilmlric Lighting 

a WnlidlriE. KI«.-vLi i: ami 

I i ■ I a 1 1«; Si,i_i|i Bi ii pjprln-Hi 

O Ttli'aciip'k J luri.ir-i^r 

a Tnlnphnnn IS r.i^; 

3.1 m “_iT.i- n | 

□ -^ItcTiauicul ljr:.l iA:ni n 
E"I MachiuiiE. □ 'i'ooluiakcr 
O PiLtarmTifrfcgr 
I f IpfAtv-r □TbamUhi 



lull tw^kUhLTl utuuL E,l if iuh'jKt 

I h3 D USTfl IAL COURSES 

□ AULuumbiLi Mtcbiiiiz 



U brl'IgO ll”irmr--'r 
D Briilcn Knif Jl ■■ jl Iri 
. Cm ftoaSj#, g 3.Iuh*L 



Icnc F'i rnmiri 



I AvIbClOCL 



□ l^.TimhijxI □ iHrr-ihm Hi>i-u 

D JlenLiuE EJ VuiLllALluii 

D t-bciH mitral Wsxtjcr 

L" nlftim Engiaf rT 
IT 55:*=i2is Hl^rrlo £u|bnr 
C C4dl IvncEurvr 
O ■‘■--iT-'ty ijif naiL ihl • [■ L'ill|^ 

E ltcCrix-rrhrinn 

Jti II J."r-_:imlivr-i i i 
FI 3L JS. I»7sijm I hi i— nn. 

B 1 L % El i r,i3 * ft *lid BmL^Inf Fi.miina 
Air Flrrtkfa iJ 1 'Euiu OiHntiua 

□ ELic IjuaLT’ Endzrfw-rii.r 
Q Cllmiuiitry H IMmrnifcry 

□ tf-uri illnlm Elisiiiwr 
L 1 ^-S-A'iEiilujOi D Hrtiltf'iuLLrr 
DTttLiJo OvpTWff ( > r frijjL. 

fl C^.-Inn il ? H iJ ** vrturi^ir 

□ wcvii^n MuziurnEliirlnET 
D AjZPk idLiirn □ FrUJl Crnndnj; 

G Poultry l urmlfi# El 3tfcdu> 

O J3 n r ' 



nrixija Ktiaiciivrr 



r Bisri-prsw jS[|iiuiKi--- l | 

L_ IJiHw Sl-3n=-i^niiiiubt 

□ EndTHLriii hi hnAKffrif fit 

□ r* -r cTJi n.nA | r* [ a ta|: rr:.-c n t 

LTI’E'aBlu JsEanirimnni; 

□ AcviiLin-lnncy piO'JI 

Cm I". A. Cuichi^j 

□ PotikbDrpL&c 

nflrnrft*r|M WilPfc f| KpA-nlBh 

D * : ™lk Aewuu?anfc □ L''r#ni'-I ( 

CT SHaIrsnuiM: .ip- C A'lTtrLuimf 

O W hi I CiA l>f F Dn-iuniiisw 

L-iiI'.-oujiiUjL.ji 



Snmc 

AJilE?**,,,,, 



BUSiNEia TAAI N I N ii CDUAB-EH- 



mijinmi L ■■“■mv.Dr, n lrz.cn 

□ J.«ri^iri£ FliOfc- Cnnlii 

LI -^WOgrapliy ubiL i yolnc - 

n Cum— ■ frn.il 

□ Cirri .S-rvin 

□ TaEiiil i urrirr 

□ Rniiww Orrl 

U irftil^ Sk'liudi Bnlijiv^ 

□ 1 1 u L - Sclinnl Kuli|i‘i-r 4 

B CuXlNgr. i'rr-I*irnt-ur+- 
JSliACPaLiiJE 
Cl Carlrmnlrair 
□ Li^.u«r DooJjir 

Atfi— 



□ 2?ii:u 



..Sl*1fl....,„ 



■L'Llf „ 

OHauitlraL _ 

11 tijii i In CflPiidfl, p f n itiu rt'HpLn r* i.m Jnfrf^±Ht.n«l7'cr- 



rcty&'fintt ffetepi# C'lri'jd iun r | erf, At MlT Ml. e'nnjii 

TOTUILAA MfiehHPdCG TRCSS, PN (1. 



MEW tow PRICES 

?r ooD .'VEAR - U.S, 



‘atf 1 

-f QR -4 

KCAL SURER 

TTiIj nkf /di -: -j rmpinr 

1 1 r i r rH 1 yiu tPouunXgi 

■ ■■ '.'riHi anr ilcmurr': jiub- 
Tll VI illlV 11 I V "Bl 

.-cL: ? ir» pLacn r.-iirihru p,,!^ 

, „ Ihpft Btudieil biuo CM hnt 
*hr,(H-r.|X. h LhixilpnLfli- MIi|I>iii| ch^ii d.liTi-r 
U" I -ii, r. g-rnnM'JMI.ll.kllliniimi.-i 

r. 



Hpftth GwfStnftf 3$ud T'PF ilL"! !!■"?: 



B4LE.ODM TIRES 
Suq-nim Tires lunar 

T'-I+. I -^1 -Ji.lD li;i.;-.1 

TS-.U.M-!"- Ml ,-f. 

E-Jt+.i:— !:■■" J.i 
yjxH.r-: — _ 

ypli, 

ZHlS 

0-JaJ v l.•■■l , 

HI 

.Iff 1 




Irrx.TriR-rs Tina 

Slrp TiM Tuhap 

hZjj 1,33 ,y, 

a-Sf 
Z.fla, 
z .as 




Aa dlhxr Sip 



ip*i!iii3 ,J 5Iid i ! • ■ _ , , T1 

a a.io j | H U « H Pi 'H T E t. □ 

”.IX>-^ii , “ 3.JQ I'rS ^ 

;EI^: ii 

5«n.f f I .‘Tnl-^Tpoilt-j i''' irli lif.-nr 

irifV" ;-. 0 - L ‘- ■*— -sfi r— m r&: i 



■Jure 5 

i ju ar r 



‘U un «U..T.ibli- 

l„.',:n.nL.ic kj urkic. 




MI0LAND TIRE A m/BBER CD,, Dept 1Tt5 
^cea- io wpsi ^iMy-THind jrTeni, chiim^. in; Ha ir. 



ALL 

THIS 

F<m 




Ji t'lnLcrlijj Ceraimi lnvmni i n . f.-i« this ir-nacdci* wvr..i 

Inrtnancnt irtL-le. Ha, 1. A. ATJuririy-Mp*; rto- 
htnarw. i-Tudlr WTDTfeof niHinj, cm-. A msdititylES 

Mlrrur Jr* exnrnliil m; rurripltsl^n, i:h, trt-ft, Ma. J. A:i 
Cljrf^L t.huij. mill inur rtr-niia * 1 ] iusm uie Jcrocs. Ha, A 
A ‘ Tr i ii 1 Jl Kj lP L-.III-. LLH-^l r--.rland Drill ^iti into. Ha. 1. a 
f-liic tliiiiliiin tr>iitr.iciciif!rirh ir -werJiU 1 1 , i 1 1 1 1 -j u i ■ ■. r r - 

Lilli .1 :i-r- Ha, E, ATi:iu'lur'i.: ; rm s-i-l ir 

Ml TCJJ mn-Tlri ulriut™, Ha, T. A Fluid Tp-Hoeodc wlcb 
1u'-ii>li^t rdurc tbut Imupfl {ItHaum rlffhL to toil 
■L r.kcnnipi~t JMtrumcnx peLrfccd In s atcone boi v-lck 

.T-I-r-lM IIP ■!-, .n± ImjHi Bpb; 

"f Inxiim sirr-rt paii |ir ilc. lau- hhkt tarlr vicl* v | 

nia-ajpn |r n I MLlelWd. 

n ■i|Bt T m3 B f fll A H, TfTIL , hn? Apgclia. CmL 




D ARC A1 riS In Army und ' 
U;ildC>Or SuppJJi.n: Llath- 1 

Lf-.q, Slirr,, Buub^ ?!i_-.Lccl 1 

CmpTtarr, 2 l;rr«5, ] 

foe Killer I .Trap pen, FarEflcr. 
J[r:hiriiif. Tcaruc. H-Wrj fa uj^, i 



-NWVSUPPIV 

£STABLiiM£o la-aa 

*r?i l-tTJrr St.. ?'(hnpnh Yt 



BUILD YOUR OWN 

AUTOMATIC ELECTRIC REFRIGERATOR 

■■by-pay 52(W-.eiD »nit ij-pwiltit Ute 

J'll'jr lil iwmir, M-H'-tKix, V, H Hi; p,p|jr 

LiHriH. Oui be bull t tar un It 1B4.RO. 

: Lilly IniL-ii:. Kll i.|:i i-lul i ■■ 1 1 ! :h 

hr--iiMflrjr, (HHrttlTt -IWt, q'lBl- 
Ry : 1 1 1 1 1 HlKP Ot IIIA hlE# BklDfi S 
■'■tIL kPDWh :ii:Ti-. i-ii. CnnipttU- 

ri ri .-fK-p'll — T: ,>j&, 

>V- r> rl ■ Llp t -Jl 1- PI* 

TL fcL EHaiMEEHlHO [hJH 









—COMPLETE— 

MOVIE OUTFIT 

Oct thlr nnipplntn nntnt in liIii end hIi-jiw 
O nli i-7,ia I'nsippiid 



tn>rm-iiii}i, , |«. 

5 l 1 J.i Hi vnJuc. QLvtd plt-saurc 
rj.ln.lv -EllUEdP Ld (jtrr.Ltc. 
OAhTERA— Utc« clcnr. brll- 

IIi'lPL Jilntliri;^ l/.-nm ilJluCl, 

Him. WJ fl. col], 

ntOJ ECTOR — aharrn pic-- 
cure:, blc, elcpr and IlSp-tlk*. 
LIh*»i tSmiii. film OjATiitea 
Eru-iu nn,y |- Kht Kuehct-. 

DON'T MISS THIS BARGAIN 

U"e pi'-’u hiinf 4 i prairffla Jiff qJ ji]iV. sHSJflcrf far 
niff preftewr. H>r« ,VOTF fur Me, FRitl f 
r viju.'iym nf MFrti tttppltoa. 

fAR AMOUNT MFG. CQ rr D.pt, 

Hoslan, Miu. 



JicmiLu 
tit tba u'ln ih., 



e-is 






Read what n farattaw rnit- 
rtMitftfr taysi — i i?prh my frand, 
rdilroddim e idth Lien? & r*iqi|'- 
inrnlr Thf.r I r*ni ihu [irinri[ili'H nf 
railrop'l t']H-r*<k>n — (l» pwitrliinf 
nml jikii rmi iit iT-jinw. Thwy 

«ninci]|in j of nicrhaniri. tmmriliinj 
,rf rlfjrl licit Jf, D Htl liny (mvir * m irliJ 
iitftiia kiiipidcBi Pj-Hifir fc Irtiiiui uci: lJuc 
■inly EF«inH 1 iqr lc£L, RP 






ir^ifli'il-nv " 50 Th i^inry” 

j\«W l'n r Jc ("intrui JL Jt. 




TRAINS 




How to make your son 
THE HAPPIEST OF BOYS 



r ia not the amount n £ muncy 
yeti spend on your boys 
('llinMiifijfi £ift that counts— it is, 

tint immmt [if tliuLL^lit j t,nj pEit 
i n E rr ihr propET Kclcfiliori n-f vimr 

S ri It, Tint Hcnrrttif pi vi ny your hoy 
aiiing happing* r-un svtPMBed 
up in one word! — helpfulness. 

Help your hoy by Eirtn^ him a 

S ;ift that wilt not only brinfi him 
ascinating iun, hut, at the E-umo 

|[|ELP t l]>: , i| J itim [n-1-H.l|ILl! kcc'EE* 

witti'd. Hjiiinik .thinking^ rrpcHjrrr-. 

In], Ymjffln etwhtuh thc-*e iliinp? 
if you give him a Lionel Eleelrie 
Train. ' Lor Lionel Trains are 

elliith: ituiEl toys. Tlir 
hour lo hIhiveiIote tiki 



-'A 

‘with tluiii' 



■ IIH L-:h. :J 

hand* and HkillVi'itEi their Lrainfl 
-“•fljtJ, abov £ all, tilej' EetIje Loyti 
Conn the liitLit of thinking peufj- 
lams out fur iIll"e[Ub[vs.h liecdutfi 



|hry rnali^ jirEtbljHyjWS a fas- 

cinating game. 

Ftif iiiftUiice, vour hoy -hill not 
tally Isa.vO llir fsisi of ImihLrig 3i li- 
ra i In '.ill mid opera tine i.L; Jih 1 will 
lltTC the impoE-Lnnity Ili timkh- 
nctEial EirnbfrEiui 1 1 f railroad npcm - 
tion lEiut jfavNt him IruiniEig in 
both oletrtrreLlj und mechanic*, 

Help him learn at he plays 
Civ*; him thin help. ]’(JU eon IMMfl 
tny ihmjj- t*>y tJiose sinrJv twin# 

/iir iix Ji.Tl|‘ re, $G-V.~r .iiir-l phejf ].i*E fur 
tttirp and j-ruM. Clip iLc ,UHi|Kiri Ihw 
(■-iiv, ThIce it to a Lionel dealer, 1 1 r i> jll 
(live van. r JTEIE . rill run' a J-purfn f.iim f 

J\ J i'.-i' ^|u |/i uu J iy-«,.n,,y JJ i i r 1 . | luL ihii'n h 

( I J J '■■■“■ t“ pl i ii and buiLd n rntile-Lrui h owl 
hyinLcin ii ii iL !— j utIlbI Oi nrl I 41 rule \i 
Erw,(n-lifr ttw l*Ft d'etniL jVwEr IfJti* 

nil L rjir fiH 1 i in |4i- p ih Elba I .u «tip I dr.i Itt’, 

DtOEE ntkLI ilkt CMIIMHltll 111 Blld V.'n HlIL 

urml yrm I hi , riih,nrih (. i f yt .i| wriil 

1 Pc [it G 0 VEF tuii-.ltiiibi und tniijiriK MILL 



NOTICE Tf> A. 1 . 1 , AOTfTOnT/F.r} fTflNEr. D T AI.KEt S. Th* L,-.n. r (AVe 

rf m [if i/i i.i en third til ABtOLEJTrtt piece, line copy only ,r/ r Jen Jt#i4 

1932 Lionel Model Itaih’i/it-iS FdnPLPitri ff Jjatifr. 

MiM ltiE TOTilErrBLlC. J/yeur rfrohir raiinnt unpplr you. uii/i a F.Hiriof 

Baii-rfHiii cri p ^ijot, ,ir if ij- id rnid rejs.v ((■ to hi) pfprri, mail [Ail 

T f 1 IF/.K' f t [4 t tie IjIOAEJ, OOJt fO Jt,tirj£?:V, J.E-f,,, E . If t J If. rrulL - 1- . f - . .‘VVrr V,Fj-fc 



Aob'Jj-fHiii >'J.t.ifi cfi p (tnnA, «3r if i(. ia mid rejf.v (o to (ii* pfnrr, mali thii 

nnij™i l« rJi e LIONEL COii FOh t FlO :V ( (j^it. |f + 
fi r y. Pi" it u-iil pen rf yurt tftia expensive SHitiJf if yell J Oo to cover Lnn- 

diiluf Omi InilihrijF n.'ilp 

NAME 



HTNEET- 




arv. 



STATE. 
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1 1 1 MUl 



No raw tobaccos in Luckies 
— that’s why they’re so mild 



W l* buy the finest, the 
very bneSt tobaccos- 
in all the world— but that 
does not explain why 
folks everywhere regard 
Lucky Strike as the mild- 
est cigarette The fact is, 
we never overlook the 
truth that ’'Nature in the 
Raw is Seldom Mild 1 '— so 
these fine tobaccos* after 
proper aging and mellow- 



ing, are then given the 
benefit of that Lucky 
Strike purifying process, 
described by the words 
— "It'S tOaited" + That's 
why folks in every city, 
tow n and hamlet say that 
Luckies are such mild 
cigarettes, 

“It's toasted" 

that ijnck.yg a of mild Lucki-ay 



opv righted matei 










